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THE INTERNATIONAL ASTRONOMICAL UNION AT LEIDEN, 


By CURVIN H. GINGRICH. 


The third session of the International Astronomical Union (I. A. U.) 
was held in Leiden, Holland, from July 5 to July 13, 1928. This or- 
ganization is in a sense the successor of the International Union for 
Cooperation in Solar Research, which held its final meeting in Bonn in 
1913. A meeting of the Solar Union was scheduled for Rome in 1916, 
but because of the disturbed political conditions at that time the session 
did not take place. In 1919 a preliminary meeting for reorganization 
was held in Brussels, and a new program of cooperation was then pro- 
jected under the new name of the I.A.U. The first meeting of this 
organization was held in Rome in 1922, the second in Cambridge (Eng- 
land) in 1925, and the third in Leiden in 1928, thus following the plan 
of the earlier organization of holding a meeting once in three years. 

Since the reorganization the Union has steadily gained in numbers 
and in importance. From time to time new nationalities have become 
members and at present there are twenty-four countries adhering to 
the Union, Argentina and Egypt having joined since the Cambridge 
meeting and Roumania, the most recent, being admitted at the opening 
of the Leiden session. However, there were representatives in Leiden 
from twenty-eight countries, thus constituting a group which was per- 
haps, the most widely international body of scientists ever assembled. 
The persons present who represented countries not adhering to the 
Union were accorded the privileges of the session and were invited to 
sit in the meetings of the several commissions, although the prerogative 
of voting was limited to actual membership in the commission. The 
list of countries represented, with the number of astronomers and ac- 
companying ladies from each, is as follows: 


Country Astronomers Ladies Country Astronomers Ladies 
Argentina 1 0 Italy 6 5 
Australia 1 0 Japan 3 0 
Austria 1 0 Lithuania 1 0 
Belgium 10 1 Norway 2 0 
Canada a 3 Poland 6 0 
China 2 0 Portugal 1 0 
Czecho-Slovakia 5 2 Roumania 2 0 
Denmark 3 3 Russia 4 0 
Egypt 1 0 South Africa 2 1 
Esthonia 1 0 Spain 10 4 
France 22 8 Sweden 9 1 
Germany 14 2 Switzerland 3 5 
Great Britain os 22 United States 38 19 
Holland 46 17 — 
Hungary 2 1 243 91 


Total number of visitors, 334. 
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It was very fitting that such an international gathering of scientists 
should be held in Holland, which has contributed and is contributing 
to science much more than might be expected in proportion to its size. 
There is not space here to recount the names of the many Dutch sci- 
entists, past and present, but two names, J. C. Kapteyn and H. A. 
Lorentz, because of their recency and because of frequent references 
to their part in the science of today, were ever present in the thoughts 
of the visitors. Moreover, within Holland, possibly no more suitable 
place could have been chosen than Leiden with its long and interesting 
history, and with its university which, according to tradition, was ac- 
cepted by the early inhabitants of Leiden in preference to exemption 
from taxes for a period of ten years. It was, therefore, not necessary 
for the I. A.U. to create here the spirit of science, but merely to 
breathe the exhilarating atmosphere which has been developing since 
the founding of the university in 1575. More specifically still, it was 
an especially happy coincidence that the President of the Union and the 
Director of the Leiden Observatory should have been one and the same 
person. The gentle personality of Professor De Sitter was the domin- 
ating influence of the session and became the inspiration of astrono- 
mers, young and old, who during the progress of the convention wit- 
nessed his patience and his strength. 

The official opening of the session took place on Thursday afternoon 
at three-thirty, in the “Ridderzaal” at the Hague. Special trams were 
provided to transport the visitors from Leiden and Noordwijk-Zee, 
where a number were living for the week, to the Hague. The formal 
opening consisted of addresses by Professor Wazink, Minister of Edu- 
cation, Arts, and Sciences, who extended greetings and a welcome in 
the name of Her Majesty’s Government ; by Professor Went, President 
of the Royal Academy of Sciences at Amsterdam; by Professor Wen- 
sink, Rector Magnificus of Leiden University; and by Professor De 
Sitter, President of the I. A. U. Most of the addresses were spoken in 
French, since it was considered as the language which was understood 
by most of those present. Professor De Sitter, however, spoke partly 
in Dutch and partly in English. Even if one was so unfortunate as 
not to understand what was said on this occasion, he, nevertheless, felt 
the spirit of hospitality and of a generous welcome in the people of 
Holland. The magnificence of the hall, the art and treasure evident 
everywhere, and the dignity of the exercises left an impression, not soon 
to be forgotten, upon all who were present. After the opening cere- 
mony, the entire company, consising of several hundred, were escorted 
to “De Twee Steden,” a spacious restaurant near by, for tea and a re- 
ception by the President of the I.A.U. This afforded an excellent op- 
portunity for becoming acquainted, which procedure was greatly facili- 


tated by a star-shaped emblem, bearing the name and country of the * 


individual wearing it. This was one of the many evidences of the re- 
markable attention to details and of the thoughtfulness for the comfort 
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of the visitors, on the part of the local committee. After the reception 
the visitors were again taken by specially provided trams to their homes. 
These trams were beautifully decorated with flowers which were so 
abundant throughout Holland at this season. 

There were only three general meetings held during the session. 
The essential work of the week was done in the meetings of the several 
commissions. The first general assembly took place on Friday, July 6, 
and was presided over by President De Sitter. The meeting was held 
in the auditorium of the “Stadsgehoorzaal” (Figure 1), the building in 


Ficure 1. 
THE STADSGEHOORSAAL, LEIDEN, 
(Photograph by D. B. Pickering.) 


which the headquarters of the convention were located. The room was 
decorated with twenty-one large flags of the various nations represent- 
ed. The international character of the conference was constantly in 
evidence. The feature which possibly made this most: vivid was the 
necessity of interpreters. All important matters were placed before the 
assembly in English, French, and German, so that any action that 
might be taken might be participated in intelligently by all who were 
present. 

At the opening meeting Professor De Sitter made appropriate men- 
tion in memoriam of those members of the Union who had died since 
the Cambridge meeting. The audience stood as a mark of reverence 
and respect. In his opening remarks the president set forth the hopes, 
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aims, and plans of the session. At this meeting congratulatory messages 
from the Pope and from Professor George E. Hale were read. These 
were received with hearty applause. The secretary was authorized to 
send greetings to the former presidents of the Union, Professor Bail- 
laud and President Campbell. Professor Abetti was elected to serve 
as vice-president during the session, filling the vacancy caused by the 
death of Professor Cerulli. 


Figure 2. 
Tue Executive CoMMITTEE OF THE IJ. A. U., Lempen, 1928. 
(From left: Deslandres, Schlesinger, De Sitter, Stratton, Hirayama, Eddington) 


The second general assembly was held on Thursday afternoon, July 
12. An announcement was made concerning a life of Professor Kap- 
teyn recently published in Dutch, written by Professor Kapteyn’s 
daughter, Mrs. Hertzsprung. Professor Chant reported for the finance 
committee of the Union, and recommended the allotment of funds to 
the several commissions for the next triennium. The remainder of the 
meeting was devoted to the reports of the commissions as presented by 
respective presidents. 

This general assembly was closed at three-thirty in order to provide 
time for a series of short communications. Professor Shapley, who 
presided, stated that only nine or ten minutes could be allowed for each 
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communication and this schedule was adhered to. The program con- 
sisted of the following items: Professor Lampland, Planetary Radi- 
ometry ; Professor Evershed, Spectroscopic Studies of the Sun; Pro- 
fessor Kopff, Auwers’ Fundamental Catalogue; Professor Baldet, 
Spectra of Comets; Professor Shapley, Absorption Bands in Certain 
Variable Stars; Professor Dawson, An Interesting Binary Star; Pro- 
fessor Hertzsprung, A Peculiar Eclipsing Variable; Father Phillips, 
Personal Equation in Occultations; Professor Lundmark, The Milky 
Way; Father Rodés, Solar and Terrestrial Phenomena; Professor St. 
John, Spectroscopic Work at Mt. Wilson. 


The final general assembly occurred on Friday, July 13. The reports 
of the remaining commissions were heard and accepted. The invitation 
which had at an earlier meeting been extended to the Union by the 
American Section to hold its next session in America early in Septem- 
ber, 1932, was enthusiastically accepted. This date was chosen because 
of the total solar eclipse which will occur in the eastern part of North 
America on August 31, 1932. Professor Schlesinger, in expressing the 
pleasure of the American Section in the acceptance by the Union of 
the invitation, took occasion to utter a word of caution which all, who 
had been recipients of the munificent entertainment of the Dutch people 
during a week, felt quite in order. He expressed his fears that Ameri- 
ca could not measure up to the high standards set by Holland in this 
regard. “However,” said Professor Schlesinger, “we are providing an 
eclipse.” 

Professor Deslandres then extended an invitation to the Union to 
meet in France in 1935. No final action was taken on this question at 
this time. 

The election of officers of the Union who will serve until the next 
session resulted unanimously as follows: 


President: Sir Frank Dyson, Greenwich. 

Vice-Presidents: Professor H. Andoyer, Paris. 
Professor N. FE. Noérlund, Copenhagen. 
Professor F. Nusl, Prag. 
Professor G. Abetti, Arcetri (Florence). 


Professor Abetti was elected to fill the vacancy caused by the resig- 
nation of Professor Eddington. 

One other event should be mentioned here, namely, the conferring 
of honorary degrees on Tuesday, July 10. This was done by the Uni- 
versity of Leiden in the “Aula” of the University in a building near 
the Rapenburg. The Rapenburg, it might be stated, is the large canal 
extending through the city of Leiden. The city was begun along this 
canal and for a period the most distinguished citizens lived on its banks. 
The “Aula” or auditorium is a room dating from 1581, the year in 
which the University moved to its present site. Added to the impres- 
siveness of the historic associations of the location was the formal pro- 
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cession of the Senate of the University. The Senate, which is com- 
posed of the professors of the University, appeared in academic cos- 
tume which consists of black gowns and caps, without any visible 
distinction as to degrees. The Rector Magnificus, or the one chosen 
from among the professors to preside over the University for a given 
period, conferred the degree of Doctor of Science upon Professor 
Kistner, the distinguished director of the Bonn Observatory, recently 
retired, and upon Professor Deslandres, present director of the Paris 
Observatory. Professor De Sitter in a carefully prepared address set 
forth the remarkable work done by these two contemporary scientists; 
qualifying them for the honor of the degree. Professor Deslandres 
responded, warmly accepting the honor conferred upon him. Professor 
Kistner because of illness unfortunately was unable to be present. In 
his absence Professor Guthnick, director of the observatory at Neu- 
babelsberg, accepted the degree for him. The granting of degrees of a 
university of one country to representative scientists of other countries 
further indicated the prevailing spirit of internationalism. It was plain- 
ly evident that there are no national boundaries in science. 

As already intimated the technical matters of the session were treated 
in the meetings of the several commissions. Twenty-seven commissions 
held conferences during the week. Specific questions were discussed 
and conclusions reached. To present the results of these conferences 
would be to cover the entire range of present day astronomical research. 
This obviously would not be appropriate here. Moreover the numerous 
resolutions are not available at this writing. They will in due time be 
published in the transactions of the Union and thus be made accessible 
to those concerned. No attempt will be made, therefore, even to sum- 
marize them now. 

Another phase of the session remains to be described, namely, the 
unofficial but extremely important individual conversation and social in- 
tercourse afforded by the program of the week. No special hours were 
set aside for such personal conferences, but a spacious reception room 
in the “Stadsgehoorzaal” was always open and inviting. Besides, the 
numerous and elaborate recreational features, provided and most suc- 
cessfully carried out by the local committee, constantly afforded oppor- 
tunity for personal contacts. Small groups of those interested in similar 
lines of investigation were constantly in evidence, and doubtless the re- 
sults of the interchange of ideas in such a direct way will bear fruit in 
future work. 

Only a brief and consequently inadequate mention can be made of the 
several receptions and excursions planned for the entertainment of tive 
visitors. 

1. On Friday evening, July 6, a reception by the city of Leiden was 
given. This was held in “De Lakenhal” (Cloth-yard), a building dating 
from 1639, now the Municipal Museum, filled with art and treasures 
accumulated during the centuries. An address of welcome was made by 
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the Burgomeister. Elaborate refreshments characteristic of Holland 
were provided in abundance and were partaken of very generously. 

2. On Saturday afternoon, July 7, the entire party was taken on two 
special boats for several hours on the canals and lakes in and around 
Leiden. Arrangements were made for landing for tea at the ‘““Restaur- 
ant Meerrust” at Warmond. Plate XIX shows the party just before 
re-embarking after the tea for the return to Leiden. A typical Holland 
landscape is seen in the background. 

3. On Sunday, July 8, an excursion was made to Haarlem to visit the 
famous Frans Hals Museum there. After lunch a special organ recital 
in the St. Bavo Cathedral was provided by the city of Haarlem. To 
those, especially the Americans, to whom museums and cathedrals are 
new, this day was one of exceptional privilege and enjoyment. 


Figure 3. 
Group AT GARDEN Party 1n “Hortus Botanicus,” Leipen, Jury 10, 1928. 


4. On Monday evening, July 9, after a busy day of conferences, the 
special trains again were in readiness to transport the entire group to 
the “Ridderzaal’” at The Hague, this time as guests at a reception given 
by Her Majesty’s Government. Here again addresses of welcome and 
responses were made. Again beautiful paintings, rich hangings, and 
exquisite music constantly elicited expressions of wonder and of ap- 
preciation. Again refreshments, adequate for an elaborate dinner, were 
everywhere at hand. At eleven-thirty the special trams returned to 
Leiden and to Noordwijk. 
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5. On Tuesday, July 10, following the conferring of the degrees, a 
garden party by the Senate of the University was given in the “Hortus 
Botanicus” in which many tropical and South African plants are to be 
found. The Senate was assisted at this party by a score or more of 
young ladies dressed in the costumes representative of the several 
provinces of Holland. The entire scene was of such interest and beauty 
that kodaks were clicking constantly. Figure 3 shows one of the many 
groups taken by Mr. D. B. Pickering. 

Following the garden party the official photograph of the session 
was taken with the main building of the observatory as a background. 
Plates XVII and XVIII show the large number who were present. 


6. Wednesday, July 11, was given over entirely to an excursion to 
the Zuiderzee reclaiming works. A special train left Leiden at 8:13 a.m. 
for Enkhuizen where a special steamer was waiting to take the party 
out into the Zuiderzee to the boundary of the North Sea. This furnished 
an opportunity to get an impression of the greatest project of land re- 
claiming so far undertaken. A dyke twenty miles in length with auto- 
matic locks constructed so that the tide will drain most of the water 
from the area to be reclaimed is the main feature. An area equivalent 
to one-seventh of the present area of Holland will thereby be reclaimed. 
The completion of the undertaking is looked for in twenty or twenty- 
five years. An enterprise of such stupendous proportions demonstrates 
again the vision, courage, and determination of the Dutch people, so 
often exhibited in their history. 


7. The culminating social event for the men of the session occurred 
on Thursday evening, July 12. This was a dinner by invitation of the 
local committee in the rooms of the “Studenten Societeit Minerva.” The 
four hours from seven-thirty to eleven-thirty were spent in conversation, 
greetings, responses, student songs, eating, and drinking to the health 
of everyone. One found here an atmosphere of student life, of Holland 
customs, and of general good cheer. It remains for all who were pres- 
ent as a pleasant memory. 

In addition to the items listed above, special events were planned by 
the Ladies Committee for the accompanying ladies. These can better 
be described by one of that number. 


“With one exception (the dinner at the ‘Studenten Societeit Min- 
erva’) at which time a ladies party was tendered by the Ladies 
Committee in the gardens and rooms of the Restaurant ‘Oud- 
Wassenar,’ the members of the conference welcomed the presence 
of the accompanying ladies upon all of the occasions described in 
the foregoing pages. In addition to these there were arranged by 
the Ladies Committee: (a) Opportunities on three days for the 
ladies to make sight-seeing tours of the city of Leiden—these tours 
being capably conducted by members of the Ladies Committee; 
(b) An excursion to The Hague where the ‘Het Mauritshuis’ Mu- 
seum, a renowned museum of old Dutch paintings including Rem- 
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brandt’s ‘Anatomy Lesson,’ was visited in the morning, a delicious 
luncheon enjoyed at the beautiful seaside resort of Scheveningen 
at noon, and visits made to the Peace Palace and to the ‘Huis ten 
Bosch’ (one of the residences of the Royal Family) at The Hague 
in the afternoon; (c) An excursion to Rotterdam to view Holland’s 
largest harbor and to visit the mailsteamer ‘Indrapoera’; (d) The 
soiree, already referred to, at the ‘Oud-Wassenaar’ which afforded 
an opportunity to hear the Misses Arntzenius in Dutch costume 
sing old folk songs of various countries. 

“The privilege of enjoying with others from many different parts 
of the world this gracious hospitality, so characteristic of the land 
in which it was extended, was an experience which furnishes a 
beautiful page in the memory books of each participant. 

“Satellites, I believe, are usually accorded a place of secondary 
consideration but during the third session of the I.A.U. the local 
committee, to all intents and purposes, disregarded the cosmic law 
in this respect and gave them a place of equal importance with the 
planets. —M.A.G.” 


From every point of view the Leiden session was an unqualified suc- 
cess. It was unquestionably the most comprehensive gathering of 
astronomers ever held. The idea of world-wide codperation in astro- 
nomical research was greatly advanced. Men and women from nearly 
every part of the globe were brought into closer association profession- 
ally, and happily also into better personal understanding. These desir- 
able results followed the more readily because of the feeling of fellow- 
ship and unity which prevailed. And this feeling was engendered by 
the carefully laid plans and the untiring labors of the local committee. 
Each delegate, upon arriving at the headquarters in Leiden, received an 
envelope bearing his name and containing a program outlined in the 
minutest detail, formal invitations to the several social events, and all 
general information necessary for his stay during the session. The 
machinery of the session moved very smoothly, the formal and informal 
events were most successfully carried out, and the week passed all too 
quickly. Every one left Leiden with a feeling of great indebtedness to 
the local committee, particularly to the chairman, Dr. C. H. Hins, with 
a feeling of great admiration and esteem for the people of Holland, and 
with the hope that he might soon return to this picturesque and inter- 
esting country. 


Jena, GERMANY, Juty 27, 1928. 
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A GARDEN PARTY AT THE OBSERVATORY AT BONN. 


By CURVIN H. GINGRICH. 


The beautiful gardens adjacent to the historic observatory at Bonn 
furnished the setting for a very delightful evening party on Saturday, 
July 14, 1928. At the close of the session of the International Astro- 
nomical Union in Leiden on Friday, July 13, the astronomers scattered 
in many directions, to Amsterdam, to Utrecht, to Brussels, to Paris, to 
Cologne, and elsewhere. There was, however, another principal focus 
for them, namely, the meeting of the Astronomische Gesellschaft in 
Heidelberg beginning on July 17. The famed and picturesque Rhine 
afforded the most attractive approach to Heidelberg from the north, 
and Bonn was the most advantageous point of departure for the jour- 
ney up the Rhine. Consequently the many paths which were divergent 
from Leiden became convergent again toward Bonn. Moreover, as 
Sunday was looked forward to as a welcome day of rest after a stren- 
uous week, most of the group arranged to arrive in Bonn on Saturday 
evening. It is doubtful, however, whether such general unanimity as 
to the time of arrival in Bonn would have been reached independently. 
According to the law of probability it would not have been so. The 
lode-stone was an invitation from Professor and Mrs. A. Kohlschiitter, 
who, when they learned that some astronomers were planning to be in 
Bonn, invited all who could be there to be present at a garden party 
on Saturday evening. And so it happened that a large number found 
it possible to be present. 

Saturday was an unusually warm day and the various parties reached 
Bonn worn and tired, with the marks of travel upon them. As one 
passed from the street into the garden at the observatory he seemed to 
pass into another world. Here he found quiet, coolness, and refresh- 
ment. He also received a cordial welcome by Dr. Kohlschutter, the new 
director of the Bonn Observatory, and his charming wife. The garden 
was dimly illuminated by Japanese lanterns, assisted intermittently by 
flitting fire-flies. The tables were laden with food and drink; the needs 
of the smoker also were provided for. A little removed, just far enough 
to have the most pleasing effect, a stringed quartette played selections 
from Mozart and Haydn in a manner which portrayed the deep appre- 
ciation of the master musicians among the German people. The sky 
was cloudless and moonless, and one can scarcely imagine a more thrill- 
ing experience for an astronomer than was his in looking at the dome, 
which still shelters the famous telescope of the great Argelander, and 
at the stars beyond it which he observed and catalogued so accurately. 

The guests came informally in small groups until about seventy had 
assembled. Sir Frank Dyson, Astronomer Royal of England, and re- 
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cently elected president of the I. A. U., in a few well chosen words ex- 
pressed the genuine appreciation and thanks of all for the pleasure 
which the occasion afforded. Dr. Kohlschiitter responded and gener- 
ously offered to pilot those who desired to see the Argelander telescope. 
A number of Americans, English, and Germans availed themselves of 
this unusual opportunity. Dr. Kohlschiitter said further that on the 
following day he and his assistants would be pleased to exhibit more 
in detail the equipment and the work of the observatory. 

Conversation and good fellowing continued until about midnight 
when the party again separated in small groups after expressing to 
Dr. and Mrs. Kohlschiitter personally what had already been said semi- 
officially. And so a very successful occasion was over, but happily the 
pleasant memories which it engendered are permanent. 

Lerpzic, GERMANY, JULY 28, 1928. 


THE ASTRONOMISCHE GESELLSCHAFT AT HEIDELBERG. 


By CURVIN H. GINGRICH. 


The twenty-eighth session of the Astronomische Gesellschaft (A.G.) 
was held at Heidelberg during the four days, July 18-21, 1928. The 
time of this session was chosen so that the members of the Gesellschaft 
and others from abroad who were in attendance at the meetings of the 
International Astronomical Union at Leiden might be able to attend the 
Gesellschaft meetings also. This plan resulted in a very large attend- 
ance and in an unusually successful session. 

The local arrangements were made with great care and pains as to 
details under the direction of Professor Max Wolf, than whom there 
is, perhaps, no astronomer more widely known or more highly respected 
and more deeply loved. His gentle voice and pervasive smile were im- 
portant factors throughout the session, and, although only recently hav- 
ing recovered from a severe illness, he was present on time at all occa- 
sions, early or late, and always ready with information and good cheer. 
He and his helpers are to be heartily commended for their efforts in be- 
half of the session and warmly congratulated upon the success they 
attained. 

Figure 1 shows Professor Max Wolf in a characteristic pose. This 
photograph was secured by Dr. W. E. Bernheimer of Vienna. Professor 
Schorr and Sir Frank Dyson are recognizable in the background. The 
building is the Stadthalle, and just back of it, invisible in the picture, 
flows the Neckar. 

The visitors arrived on Tuesday, July 17, and, in order that no time 
might be lost, the local committee had arranged an informal meeting 
for that evening at the Stadthalle. The large restaurant room of the 
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Stadthalle was reserved for the occasion. As the visitors arrived they 
were greeted by Professor Max Wolf and each was handed an envelope 
containing the program of events for the ensuing days, and also compli- 
mentary tickets to the several social functions which were to follow. 
Very soon the tables in the room were surrounded by small and some by 
larger groups, and during the next hour the waiters were exceedingly 
busy supplying the demands of the varied tastes for food and drink of 
two or three hundred astronomers and their companions. The evening 
resulted in a very successful Begriissungsabend, as it was characterized 
on the program. Some left early and some late, but all with the feeling 
that the session was under way. 


Figure 1. 
Proressor MAx Wo tr, Director oF THE KONIGSTUHL OBSERVATORY. 


The official opening of the session, however, was reserved until the 
following day. The “Aula” or assembly room of the old university in 
Ludwigsplatz was used for this event. The president of the A.G., 
Professor Elis Stromgren, opened the meeting with brief, appropriate 
remarks. Greetings and words of welcome were extended in behalf of 
Heidelberg University by Professor Dibelius, the rector; in behalf of 
the government by Professor Lehrs, the Minister of Public Education; 
and in behalf of the municipality of Heidelberg by Mr. Waltz, the Bur- 
germeister. A response to the cordial words of greeting was made by 
Professor Stromgren. 

Something of the beautiful and impressive setting of the opening 
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meeting may be had from Figure 2 which is reproduced from a photo- 
graph made by Dr. G. Merton. The mural paintings and the fine fur- 
nishings of the room are clearly seen in the original. In the ceiling, not 
visible in the photograph, are four circular paintings symbolical, respec- 
tively, of theology, law, medicine, and philosophy, the four departments 
of the early university. In the foreground of the picture the following 
persons may be recognized: Professor Stromgren, at the president’s 
desk ; Professor Ludendorff of Potsdam, one of the secretaries, reading 
a report ; Professor Guthnick of Neubabelsberg, another secretary, seat- 
ed on the right; on the left, in order from the center are Professor 


Figure 2. 
THE OPENING MEETING OF THE ASTRONOMISCHE GESELLSCHAFT, 
HEIDELBERG, JULY 18, 1928. 


Bauschinger of Leipzig, the treasurer, Professor Oppenheim of Vienna, 
Professor Max Wolf of Heidelberg, and Dr. Luyten, Dr. Baade, and 
Dr. Bengt Strémgren, interpreters. 


After the formal opening of the session, reports from the president, 
secretaries, and treasurer; and reports concerning the publications of 
the Society were heard and accepted. Then between fifty and sixty 
persons were voted into membership in the society, bringing the number 
of members to 506. An invitation was presented by Professor A. Tass 
to the Society to hold the next session in Budapest in 1930. The re- 
mainder of the morning was devoted to the presentation of papers. 

The meeting was adjourned in time to carry out the pre-arranged 
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plan of taking the photograph of those in attendance. The group 
assembled in front of the Stadthalle with the results as shown in Plates 
XX and XXI. Of the 205 in the photograph some few unfortunate- 
ly remain unidentified. That there are only a few is due to the efficient 
help rendered by Professor Guthnick and his staff at Neubabelsberg, by 
Dr. Bernheimer of Vienna, by Dr. Baade of Bergedorf, and others. 

Following the taking of the photograph the members had lunch, or 
“second breakfast” as it is called in Germany, at the Stadthalle. After 
this the presenting of papers was continued for two hours in another 
large assembly room of the University. This room was equipped with 
the necessary projection apparatus for illustrating the material with 
which the several papers were concerned. 

At four-thirty, or sixteen-thirty as the program stated and as is the 
usual method of stating the time of day throughout Europe, the entire 
group assembled in the “Kornmarkt,” the center of the old Heidelberg. 
This was the starting point for a trip to the Konigstuhl, the site of the 
observatory which to an astronomer is by far the most interesting spot 
in Heidelberg, although the city abounds in places of surpassing inter- 
est. The guests were generously given the option of making the journey 
either by auto-bus or by the funicular. Consequently most of the people 
chose to go in one way and to return in the other, thus having the 
pleasure of both. Those who had had the experience of going to Mount 
Wilson or to Mount Hamilton were vividly reminded of this experience 
by the auto ride. The distance to the Konigstuhl is much shorter than 
either of the California trips, but the road is narrow in places, makes 
many sharp turns, passes through dense forests, and from time to time 
affords a beautiful panorama of the city and the valley, thus furnishing 
a striking similarity to them. 

At the Konigstuhl the extensive and well-ordered equipment of the 
observatory was open for inspection. An attendant at each instrument 
told of the particular purpose for which it was used. It was necessary 
to pass rapidly from one point to another in order to have at least a 
glimpse of each. Even if one had not known it before he would have 
very definitely received the impression that this is an extremely import- 
ant astronomical center. It is remarkable that an observatory of such 
size and comprehensive research should be built up practically in the 
life-time and almost entirely through the efforts of one person, the 
present director. It is the more remarkable when one remembers that 
during four years or more, perhaps during what might have been his 
most productive period, the efforts of the director toward further de- 
velopment were completely nullified. However, one is led to an under- 
standing of such an accomplishment as he learns of the undaunted spirit 
and the sterling character of this man. Those who heard Professor Max 
Wolf’s portrayal in a very few words of the hardships and privations, 
both personal and scientific, during the years of the war will not soon 
forget it; nor will they forget the impression made by his final remarks, 
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his countenance beaming with friendliness and good will, “But happily 
those things now are forgotten.” ; 

There was also another part to the visit to the Konigstuhl. The pro- 
gram modestly stated that Mrs. Wolf invited the guests of the day to 
have a “cup of tea in her home.” No one, not even the most enthusiastic 
astronomer, overlooked this item. There was a continuous current of 
pedestrians in both directions between the observatory buildings and the 
home, a short distance away. The “cup of tea” meant that the large 
house was equipped with tea tables and the tables sumptuously furnished 
with the delicious foods and drinks which the German culinary art has 
developed. All were tempted, and most succumbed, to linger here. 
After tea some wandered into Professor Wolf’s study and found there 
various pieces of apparatus, some of them personal gifts. Americans 
were interested in seeing a picture of Niagara Falls on the wall. Ona 
veranda on the second floor was a telescope, more or less permanently 
placed, for viewing the city and the valley below. As the sun was setting 
the guests again found their way to the city and their lodgings, feeling 
that no event could surpass this day in genuine hospitality. 

On Thursday, morning and afternoon meetings were held. They 
were devoted to symposia on comets and variable stars, and to additional 
individual contributions. It is impracticable to attempt to give details 
of the several papers. Suffice it to say that they ranged from a discus- 
sion of the relative merits of various computing machines to a dis- 
cussion of temperatures in planetary nebulae. 

A special program for the visiting ladies was carried out on this day. 
A tour through the castle was made in the morning conducted by Dr. 
W. Wolf, the son of the director. This was followed by a special 
luncheon and a ride on the Neckar. It was an exceptional privilege to 
have as a guide one who was so thoroughly familiar with Heidelberg 
and its environs. 

In the evening the astronomers and accompanying ladies were invited 
by the government and the University to be guests at a dinner at the 
Molkenkur. This is a restaurant and pavilion up the mountain side 
between the castle and the Konigstuhl. Special cars were again pro- 
vided on the funicular. The number of guests was so large as to tax 
the capacity of the room. Fortunately the evening was fine and tables 
were placed out of doors so that everyone might be well provided for. 
The customary elaborate dinner for such occasions was served and 
heartily enjoyed. At times most excellent music filled the banquet room 
and its surroundings. At other times conversation held sway. But 
perhaps the most memorable feature was the spirit of international 
fraternity which was engendered by the brief remarks made by the 
Minister of Public Education, Professor Lehrs, by Professor Strém- 
gren, Sir Frank Dyson, Professor Schlesinger, Professor Mascart, and 
the Rector of the University, Professor Dibelius. Each closed his re- 
marks by proposing a toast to some one or to some group, the final one 
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being to the visiting members of the session. Although three different 
languages were used there was but one theme, namely, that for the 
advancement of science international codperation and fellowship are 
imperative. The thought of the evening was expressed very succinctly 
by Professor Schlesinger in a story. He called attention to the fact that 
in 1913 the triennial session of the International Union for Codperation 
in Solar Research in Bonn was followed by the session of the A.G. in 
Hamburg, and that after fifteen years a very similar situation exists in 
the connection between the session of the International Astronomical 
Union in Leiden and the session of the 4.G. in Heidelberg. He was 
reminded of the story of a professor, much beloved by the populace, 
who was arrested and imprisoned unjustly because of his teachings. 
After some years he was set at liberty. A large company assembled to 
hear what he might say concerning the injustice he had suffered. “He 
said very little about the intervening years, and yet he said a great deal,” 
Professor Schlesinger remarked, “for he began his lecture with the 
words, ‘As I was saying yesterday’.” 

After the dinner and the speaking were finished the guests were in- 
vited to the terrace from which a most beautiful and quite unusual 
picture was to be seen. Each year hundreds of thousands of tourists 
visit Heidelberg, attracted principally by the ancient castle now in 
ruins, the “Schlossruine.” It is of enormous proportions and very im- 
pressive in the daytime. The Molkenkur is a fine vantage point for 
viewing it. On special occasions, such as this was, the ruins are artifi- 
cially illuminated in such a way as to show them in their massive beauty 
and grandeur. Elaborate pyrotechnics, emanating from within the 
castle, and patriotic airs by the orchestra, combined with the spectacle 
of the castle itself, made the occasion one that will long be remembered. 

After the display, coffee and “liquor” were provided for those who 
wished them, and about midnight the party again dropped into the 
city, Professor Max Wolf in the midst of the group so as to be ready 
for the pilgrimage on the following day. 

Early the next morning a special train, provided for by the city of 
Stuttgart and some friends of the Gesellschaft, left Heidelberg for Weil 
der Stadt and for Stuttgart through a fertile and prosperous section of 
Germany. On reaching the station at Weil, the party left the train and 
walked through the streets to the center of this old city, where is situ- 
ated the objective of this part of the day’s program, namely, a monu- 
ment to the memory of Kepler. A wreath was placed at the base of the 
monument, and in the presence of several hundred people, astronomers, 
citizens, and school children, brief and appropriate remarks were made 
by an official of the city, by Professors Stromgren, Wolf, and Edding- 
ton. 

Within a one minute walk of the monument is the house in which 
Kepler was born. This, as well as a museum near by containing relics 
of Kepler’s time including a letter by his own hand, was open to the 
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visitors, an unexpected opportunity highly prized by every astronomer 
there. After this tour of inspection the visitors were conducted to a 
large hall where a splendid luncheon had been prepared. During the 
luncheon a group of school children entertained the guests by singing, 
with great earnestness, some words set to certain well-known German 
classical musical themes. The party then returned to the train which 
was waiting and continued the journey to Stuttgart. 


3 


Figure 3. 
KEPLER MONUMENT IN WEIL DER STADT, GERMANY. 
: (Photograph by D. B. Pickering.) 


Upon arriving in Stuttgart soon after noon, four large auto-buses 
were waiting to transport the party about the city. For nearly two hours 
the guests were taken through the many beautiful residence sections and 
to certain points from which the city could be seen to good advantage. 
The tour terminated at Villa Berg, a beautiful, spacious building and 
gardens, formerly the residence of some members of the royal family. 
After being cordially received in behalf of the city of Stuttgart by one 
of its officials, and an appropriate response in English by Professor 
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Innes, the party was ushered into very elaborately furnished dining 
rooms for another “Friihstiick.”” This, however, might well have been 
called a dinner. During the next two hours the guests were given the 
freedom of the verandas and the gardens. Walks, conversation, and 
photography were in order, until the time for the next item on the day’s 
schedule. 


Figure 4. 
Vitta BerG, STUTTGART, GERMANY. 
(Photograph by D. B. Pickering.) 


This was eagerly looked forward to by the astronomers. It was a 
special demonstration of the latest and most fully equipped planetarium. 
Many of the larger cities in Germany now have planetariums, but they 
were new to those who had come to Germany recently. To see the 
motions and resulting configurations of the celestial bodies for the next 
fifty years all occurring within an hour was a thrilling experience. No 
doubt, to even the most thoroughgoing astronomer the motions of the 
heavenly bodies become more real. 

The special train returned to Heidelberg about ten-thirty and the 
guests of the day added to their ledgers another large item of indebted- 
ness to German hospitality. 

Two sessions were held on Saturday for papers and concluding mat- 
ters of business. A total of twenty-nine individual papers were pre- 
sented during the session, most of them in German and a few in Eng- 
lish. At the closing session Professor Strémgren was re-elected presi- 
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dent, and the invitation to hold the next session in Budapest was accept- 
ed. After the closing session on Saturday afternoon an excursion was 
made to Mannheim, the large city at the junction of the Neckar and the 
Rhine. This excursion included a visit to the castle and its museum, to 
the old observatory with which the names of Christian Mayer and E. 
Schonfeld are associated, a ride about the city, and a boat ride and re- 
freshments on the rivers as guests of the city of Mannheim. 

The group returned to the Stadthalle at ten in the evening for the 
“Abschiedsabend” where the “Begriissingsabend” was held four eve- 
nings before. Between these two events much pleasure and profit were 
derived, many new acquaintances formed, international fellowship 
fostered, and the interests of astronomical science greatly advanced. 

This session of the 4.G. partook largely of the international character 
that was originally intended for it. According to Professor Wolf, 
twenty-four nationalities were represented with between 250 and 260 
delegates, including the accompanying ladies. However, the inter- 
national relations in astronomy have now quite definitely become the 
province of the I.A.U., to which, as Professor Stromgren remarked in 
the opening meeting, referring to an earlier comment by Professor De 
Sitter, the 4.G. sustains the role of a wise old aunt who recognizes that 
the child has now reached the age at which it is able to take care of 
itself. 

The unanimous opinion of those who had been both at Leiden and 
at Heidelberg was expressed by Professor StrOmgren in closing the 
session with these words: “I feel sure that the I.A.U. in Leiden and 
the A.G. in Heidelberg constitute a milestone in international astrono- 
my.” 

Aucust 15, 1928. 


THE INTERNATIONAL CONGRESS OF MATHEMATICS 
AT BOLOGNA. 


By CURVIN H. GINGRICH. 


A session of the Congresso Internazionale dei Matematici was the - 
occasion for the assembling of one thousand or more mathematicians 
from all parts of the world in the renowned city of Bologna, September 
3-10, 1928. Several features of this session made it a most notable one. 
The fact that it was under the high patronage of the Prime Minister, 
enito Mussolini, gave the session great dignity. The city of Bologna 
with its numerous monuments of various kinds, witnesses of a history 
extending back for centuries, with its streets so many of which are 
flanked with porticoes so that one has the impression of being in a 
building instead of in a street, with its university, which even in ancient 
times is said to have “taught the world,” and which throughout the 
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centuries has been the home of many well-known scholars, among them 
some world-famous mathematicians, furnished a most fitting setting for 
the congress such as probably could not be found elsewhere in the 
world. The presence in the group of many of those mathematicians 
whose names are known to all students of mathematics, irrespective of 
language or nationality, created an atmosphere fully charged with 
mathematics in its varied aspects. For these and many other reasons 
the Bologna Congress will stand out prominently among similar gather- 
ings. 

The delegates, as they arrived on the Saturday and the Sunday pre- 
ceding the session, were met at the station by a very cordial and effi- 
cient committee. The personnel of the committee was sufficiently varied 
to include all necessary languages. It at once established a feeling of 
very cordial hospitality to hear one’s own language in a foreign land. 
The delegates were quickly informed as to the reservations which had 
been made for them, and then were conducted to autos, specially provid- 
ed for that purpose, and taken to their hotels. The managers of the 
hotels were expecting the delegates and did all in their power for the 
comfort and convenience of these guests. At the headquarters at the 
University the delegates received their credentials, including free trans- 
portation on the street cars and free admission to the various museums 
and galleries of the city. Each member of the company was given also 
a medal, specially coined for the congress, to be worn on the lapel, 
which identified him either as a mathematician or a member of the 
family of one. These medals could be seen everywhere and were the 
means of forming many happy acquaintances during the week. 

The opening meeting was held in a building, originally a part of the 
University of Bologna. The particular room was called the “Aula 
Magna dell’ Archiginasio.”’ This meeting was honored by the presence of 
a Duke, representing the government, and by a Cardinal, representing 
the church. This first occasion was given over entirely to greetings and 
words of welcome in behalf of the national government, the city, and 
the University, and to appropriate responses. Following the meeting the 
Duke and the Cardinal greeted personally certain of the delegates in 
another room in the same building. A military band was present to 
escort the Duke from the hall, and the event closed with a flourish of 
banners and the stirring music of Italian national airs. 

The principal work of the congress consisted of two series of meet- 
ings. As a rule the forenoon was devoted to a general conference to 
which all members of the congress were invited, and the afternoon to 
sectional conferences. 

The general meetings were addressed by Hilbert, Hadamard, Barel, 
Puppini, Veblen, Castelnuovo, Young, Volterra, Weyl, Karman, Ton- 
elli, Fréchet, Marcolongo, Lusin, Amaroso, and Birkhoff. As would be 
expected, these papers were very varied in their subject matter and very 
technical. They will appear in print in the proceedings of the congress 
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and in the mathematical journals. Some of these papers were presented 
in Italian, others in French, German, and English. 

The afternoon conferences were comprised of seven sections, viz., 
Analysis, Geometry, Mechanics, Statistics, Engineering, Logic, History 
and Philosophy. These sections, in some cases, were still further sub- 
divided. The numbers of papers scheduled on the program for the sev- 
eral sections were respectively : 136, 55, 66, 34, 27, 26, 27 ; a total of 371. 
This large number of papers on widely different topics may be taken as 
an indication of the extent of present day mathematical research and its 
ramifications. 

The members of the congress left Bologna early on Monday morning, 
September 10, for the final meeting in Florence. This was held in the 
Palazzo Vecchio, in a room whose walls were covered with paintings 
on a magnificent scale portraying incidents in the ancient history of the 
city. Here also were many banners bearing the emblem of the lily 
suggestive of Florence, the city of flowers. Professor Birkhoff, of Har- 
vard University, read a paper in French at this meeting on the subject, 
“Certain Mathematical Elements in Art,’ after which Professor Sal- 
vatore Pingerle, the president of the congress, declared the congress 
officially closed. However, there were still two very interesting events 
to follow. The spacious and ornate rooms of the Palazzo Vecchio were 
thrown open for the visitors and refreshments were served. Finally, 
in the afternoon the famous Uffizi Gallery and Pitti Palace were closed 
to the public and reserved exclusively for the members of the congress. 
After this the delegates scattered, some to remain in Florence a few 
days longer, some to visit other cities in Italy, and some to hasten to 
their posts to begin the work of the academic year. 

A report of the congress would not be complete without an account of 
the social events, which, because of the opportunity for conversation 
that they afforded, constituted a very important part of the week. 

Most of the delegates arrived on Sunday, September 3, and on the 
same evening a reception was given by the Italian Mathematical Union. 
Another reception was given on Wednesday evening by the “Podesta” 
or mayor of the city. A third reception, this one by the national govern- 
ment, was given on Saturday evening. These were all held in different 
places, and all near the principal center of the city. The several halls 
were rich in paintings, statuary and luxurious furnishings. From the 
outside the buildings appeared very old, as indeed they are, and conse- 
quently out of use. It, therefore, was a pleasant surprise to the guests 
to find such splendour within. For Americans, it made everything in 
their country seem very recent to hear constantly of places which were 
in existence and of institutions which have had a continuous history 
from a period preceding the time of Columbus. At some of the recep- 
tions music, vocal and instrumental, characteristic of the Italian people, 
was a part of the entertainment. At others the mingling of the repre- 
sentatives of the several nations in conversation and in good cheer was 
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all that was deemed necessary for the success of the occasion. At all 
of them abundant refreshments were served. 

A feature of the receptions, as well as of all the events of the con- 
gress, which was new, especially to Americans, was the large number of 
officers on guard. At least two and sometimes more, were stationed at 
each door through which the guests passed. Another novel feature was 
the crowds of people who lined the approaches to the reception halls 
for the purpose of seeing those who entered. A third unusual circum- 
stance was the lateness of the hour set for the receptions. The invita- 
tions were for nine-thirty and ten o’clock. Fortunately, however, the 
day begins later as well as ends later in Italy than elsewhere. These 
events were so well planned and so enjoyable that they will be remem- 
bered a long time by those who were privileged to be present. 

On Friday the usual conferences were omitted in order to enable the 
members to participate in one of three excursions which had been 
planned. The group was too large to be conducted as a unit. Therefore, 
some went on a visit to Ferrara and its environs, others to Ravenna, and 
others to Lake Garda to see the engineering projects in process there. 
Each party reported a most interesting day and all regretted that it was 
impossible to make all three of the journeys. 

The culminatng social event of the week was announced on the pro- 
gram for Saturday at noon as a “Colazione al Littoriale.” Even those 
who were unfamiliar with the Italian language inferred that this meant 
a luncheon. But no one quite expected as elaborate an occasion as it 
proved to be. The “Littoriale” is the Italian word for what is meant 
in America by a stadium. The Bologna stadium is quite new. In fact 
it is not as yet entirely completed. When finished it will be fitted with 
all the equipment necessary for games and modern athletics. On a level 
with the field there is a large open space entirely around the structure. A 
part of this space was filled with tables sufficient to provide for seating 
the thousand or more who were present. After all were seated, the sig- 
nal was given and scores of waiters emerged and the luncheon had 
begun. For two hours and more delicious viands were brought in great 
abundance. During the luncheon congratulatory speeches were made 
at the head table. They could, however, not be heard at all the tables, 
because the tables extended over so great an area. At other times 
groups of University students entertained the company with college 
songs and cheers. The entire event was one of hilarity and good fel- 
lowship. It was clearly demonstrated that it would be very difficult to 
surpass the people of Bologna as hosts. Every one carried with him 
most pleasant memories of this event and of the congress as a whole. 

Undoubtedly the interests of mathematics and of international under- 
standing were greatly advanced by this congress, and similar congresses 
in the future will still further strengthen the relations established here. 

The next congress will be held in Zurich, Switzerland, in 1932. 

Rome, SEPTEMBER 18, 1928. 
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FORTIETH MEETING OF THE AMERICAN 
ASTRONOMICAL SOCIETY. 


The fortieth meeting was held at Amherst College, September 10-12, 
1928. 

Fears that the meeting might be a small one because of the pilgrim- 
ages to the Leiden and Heidelberg meetings were strengthened by the 
appearance of the program, heavily leaded to make it fill out a full page. 
But papers have a strange way of not coming to fruition until two days 
before the meeting and people have a strange way of trustfully assum- 
ing that comforts will be provided for 86, when, up to a week before 
the meeting, only 10 have asked for reservations. True hospitality is 
perfectly elastic and the very complete arrangements for the comfort 
of the society were achieved without apparent effort. A happily word- 
ed resolution offered by Miss Barney and Mr. Sitterly at the last ses- 
sion, expressing appreciation particularly of “the cordial welcome and 
unfailing thoughtfulness of Professor and Mrs. Green and their assist- 
ants” was adopted by the society with deserved applause. 

A return to dormitory life seems to be the most satisfactory, even 
though the ladies sometimes complain that the mirrors are not of the 
right size and height. Headquarters for information and relaxation was 
in the Common Room of Pratt Dormitory. Most of the members as- 
sembled three times a day at the fine new Lord Jeffery inn. 

The scientific sessions were held in one of the lecture rooms of the 
Fayerweather Laboratories. Mr. Comstock presided and Mr. Green 
manipulated the lantern, both efficiently. The program, as finally made 
up, consisted of twenty-eight papers, with no time limit on presentation 
or discussion. Mr. Slocum accepted without protest the task of being 
interviewed by the lady reporters. 

At a short business session on Tuesday afternoon Mr. Comstock re- 
ported that the society had been duly incorporated and is now, in the 
eyes of the law, domiciled at the Dearborn Observatory, in Cook 
County, Illinois. 

The results of the annual election were announced on Wednesday 
afternoon. Miss Fairfield, Miss Hawes, and Mr. Pawling, who acted 
as tellers, found their work very light, for there was very little scratch- 
ing of the regular ticket. The following new officers were elected with 
almost complete unanimity : 


President E. W. Brown 1928-1931 
Vice-President V.M. Slipher 1928-1930 
Secretary R. S. Dugan 1928-1929 
Treasurer Benjamin Boss 1928-1929 
Councilors I. B. Littell 1928-1931 

I. FE. Ross 1928-1931 


Member of the Division of Physical Sciences, National Research Council: 
W. S. Ejichelberger 1929-1932 
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Short embarassed speeches were made on demand by President-elect 
Brown and Retiring President Comstock. Miss Farnsworth, Mr. 
Green, and Mr. Stetson were appointed a committee to put a ticket in 
the field before the next annual election. They will be glad to receive 
suggestions from members. The offices to be filled are those of Vice- 
President, Secretary, Treasurer, two Councilors, and Member of the 
Division of Physical Sciences. 

The Council took advantage of its privilege of electing one honorary 
member of the society at an annual meeting by selecting Professor 
Henri Deslandres, the distinguished director of the Meudon and the 
Paris observatories. 

Twenty-two new members were elected, bringing the total member- 
ship of the society to 474: 

Henry G. Avers, U. S. Coast and Geodetic Survey, Washington, D. C. 
Walter Bartky, University of Chicago, Chicago, Illinois. 

Hugh G. Boutell, 3723 Jocelyn Street, Washington, D. C. 

Lewis C. Carson, 1409 Grand Avenue, Santa Barbara, California. 
Arthur S. Fairley, Yerkes Observatory, Williams Bay, Wisconsin. 

R. L. Faris, U. S. Coast and Geodetic Survey, Washington, D. C. 
Carolyn Gesler, Yale University Observatory, New Haven, Connecticut. 
Phyllis Hayford, Lick Observatory, Mt. Hamilton, California. 

Albert G. Ingalls, Box 133, Times Square Station, New York City. 
Rebecca B. Jones, Lick Observatory, Mt. Hamilton, California. 

Oscar E. Monnig, 312 Leuda Street, Fort Worth, Texas. 

I. G. Priest, Bureau of Standards, Washington, D. C. 

G. M. Raynsford, 2562 36th Street, N. W., Washington, D. C. 

Alice Rogers, Sproul Observatory, Swarthmore, Pennsylvania. 

Gilbert T. Rude, U. S. Coast and Geodetic Survey, Washington, D. C. 
Charles H. Smiley, Dept. of Mathematics, University of Illinois, Urbana, III. 
Henrietta H. Swope, Harvard College Observatory, Cambridge, Mass. 
Clarence H. Swick, U. S. Coast and Geodetic Survey, Washington, D. C. 
Sidney J. Walck, University of Illinois Observatory, Urbana, IIlinois. 
Gerald C. Whittaker, 726 Taylor Street, N. W., Washington, D. C. 

W. J. Williams, Detroit Observatory, Ann Arbor, Michigan. 

H. Zanstra, Imperial College, London, England. 


Mrs. Green’s tea on the Observatory grounds, Tuesday afternoon, 
favored by pleasant weather, was “enjoyed by one and all.” On Wed- 
nesday afternoon several parties made excursions to the Smith and Mt. 
Holyoke observatories. The photograph was taken on the steps of the 
fine Converse Library. The negatives of the group photographs will 
now be regularly sent to the secretary’s office. Prints of the thirty- 
ninth and fortieth meetings will be furnished on request. 

The special dinner at the Lord Jeffery on Wednesday evening was 
a great success. Mr. Comstock introduced Mr. Brown as toastmaster 
and received in return a fine tribute for his services to the society. 
George D. Olds, much loved Professor, Dean, and President, of Am- 
herst College spoke for the college and for himself, in characteristic 
vein, which means very well. Miss Harwood and Mr. Shapley reported 
on the meetings of the Astronomische Gesellschaft at Heidelberg and 
of the International Astronomical Union at Leiden. These talks were 
interesting mixtures of scientific presentation and after dinner persi- 
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flage. The secretary would like to secure for his records a list of mem- 
bers who like to make after-dinner speeches. 


The following members attended the meeting: 


Sebastian Albrecht M. Alberta Hawes A.J. Roy 
L. B. Andrews Helen E. Howarth Jan Schilt 
Ida Barney E. S. King Frank Schlesinger 
Benjamin Boss M.S. Kovalenko Harlow Shapley 
L. A. Brigham Eleanor A. Lamson B. W. Sitterly 
E. W. Brown Morris Liferock Frederick Slocum 
H. E. Burton F. B. Littell * C.L. Stearns 
Leon Campbell Hazel M. Losh H. T. Stetson 
G. C. Comstock C. A. R. Lundin J. Q. Stewart 
R. S. Dugan R. W. Marriott R. M. Stewart 
O. L. Dustheimer A. D. Maxwell Henrietta H. Swope 
J. W. Eckert D. B. McLaughlin F. D. Urie 
Priscilla Fairfield D. H. Menzel Alexander Vyssotsky 
Alice H. Farnsworth J. A. Miller W. R. Warner 
J. W. Fecker Jesse Pawling C. B. Watts 
H. W. Geromanos Cecilia H. Payne E. L. Williams 
Carolyn Gesler J. H. Pitman Emma T. R. Williams 

. K. Green H. H. Plaskett Marjorie Williams 
J. C. Hammond J. M. Poor R. W. Wilson 
Margaret Harwood Harry Raymond J. E. G. Yalden 

E. D. Roe 


In addition there were fourteen wives and eleven other guests. 

The forty-first meeting of the society will be held in New York City, 
December 27-29, 1928, in affiliation with the American Association for 
the Advancement of Science. 


TOTAL LUNAR ECLIPSE, NOVEMBER 27, 1928. 


By WM. CLETUS DOYLE S. J. 


Though at a very inconvenient hour the lunar eclipse on the morning 
of November 27 promises to be the most interesting celestial spectacle 
for 1928. Counting from the time when the moon first enters the 
penumbra until it finally leaves it, the whole eclipse will last five and a 
quarter hours. 

In the accompanying diagram the large circle represents a cross sec- 
tion cut through the shadow cast by the earth as it would appear some 
240,000 miles from the earth. Within the smaller circle is the dark 


Central Standard Time 
12:25 A.M. 


Moon enters penumbra 
Moon enters umbra 
Total eclipse begins 
Middle of the eclipse 
Total eclipse ends 
Moon leaves umbra 
Moon leaves penumbra 
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shadow called the umbra; the larger circle represents the partially dark- 
ened penumbra. The course of the moon through the shadow can be 
followed along the oblique line on which is marked every ten minutes 
of time from 12:00 a.m. to 6:00 a.m. (Central Standard Time). 


Ss 


Contacts oF LUNAR Ec iipsE, Nov. 27, 1928. 
Outer circle is the penumbra and inner circle the umbra 
of the earth’s shadow. 


When the moon has reached position B, it is partially darkened and 
a black shadow will start to cross it from a point 96° from its north 
point. While it is entirely within the umbra, the moon may be com- 
pletely invisible ; but usually it shines with a dark brown light refracted 
on to its surface through the earth’s atmosphere. The dark shadow 
will finally disappear at a point 129° west from the north point. This 
eclipse will be visible all over North and South America, the Atlantic 
and Pacific Oceans, and the northern borders of Europe and Asia. 


CrEIGHTON UNIVERSITY OBSERVATORY, OMAHA, NEBRASKA, 


Mean Period of Sun-Spots 


THE MEAN PERIOD OF THE SUN-SPOTS. 


By WM. A. LUBY. 


1. In 1826 Heinrich Schwabe of Dessau in a search for an intra- 
mercurial planet began his epoch-making count of sun-spot groups. For 
forty-three years he observed the sun on an average of 300 days per 
year. In 1843 he made the first announcement of a probable ten year 
period. Little attention was given this announcement until 1851 when 
Humboldt published in his Cosmos a table of Schwabe’s spot counts 
running from 1826 to 1851. Then Schwabe’s twenty-five years of 
patient work was recognized at its full value. 

Humboldt, himself, had in 1828 given the first impulse to a study of 
terrestrial magnetism. In 1852 Sabine, Rudolph Wolf of Berne, and 
Alfred Gautier almost simultaneously announced a connection between 
sun-spots and terrestrial magnetism. 

The mean period of the sun-spot disturbance deeply interested Wolf 
who devoted much time and energy to a thorough search for sun-spot 
observations previous to 1826. For measuring the sun's activity Wolf 
devised the formula r= 10g + f. Here g is the number of groups of 
spots and f is the total number of spots visible on any day. These num- 
bers were averaged for the month and the vearly average was obtained 
from the monthly means. Wolf ultimately arrived at 11.1 years as the 
mean sun-spot period. 

After Wolf’s death in 1893 his work was continued by Professor A. 
Wolfer. In the Monthly Weather Review for April, 1902, he published 
a final revision of all available data to that date. This was supplemented 
in the August number, 1919, of the same journal, bringing results past 
the maximum of 1917. The combined researches of Wolf and Wolfer 
have resulted in assembling with great labor all the known sun-spot ob- 
servations from the days of Father Scheiner and Galileo down to 1826. 
All of this has been combined with the modern data and the whole care- 
fully interpreted. In these definitive papers Wolfer made no attempt 
to determine sun-spot numbers for the years previous to 1749. “Even 
after that date many gaps exist which can only be filled in by graphic 
methods of interpolation.” The final results of Wolfer include a period 
7.3 years in length and one of 17.1 years. The sun and its spots have 
now been under continuous observation for over a hundred years and 
no seventeen year period has occurred. The short 7.3 year period itself 
begins the hundred year record. It is, therefore, a matter of consider- 
able importance to consider whether the mean period or these two ex- 
ceptional periods are certainly established or are merely more or less 
probable. 

2. For convenience the sun-spot observations may be considered in 
three periods. The modern period which begins in 1826 with Schwabe’s 
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epoch-making work. A second period runs from 1749 to 1826. This 
includes Staudacher’s spot counts running from 1749 to 1799 and those 
of Canon Stark which were made in the years 1813 to 1837 inclusive. 
The third period from 1749 to 1610 and beyond contains no record of 
spot counts by any observer. No persistent count of spots over an 
appreciable interval previous to 1826 other than the two mentioned is 
known to exist. Even these two as will be seen are unsystematic, ir- 
regular and discontinuous. Observations of the sun, at times frequent, 
at other times infrequent and an occasional enumeration of spots with 
remarks on their prevalence or scarcity are in the record. Accounts of 
spots and descriptions of their shape are in the old Chinese annals and 
in the ancient chronicles, quoted in the Mittheilungen of Wolf, com- 
ment of various kinds is given on sun-spots. All these attest the facts 
that spots have long been present on the sun. 


3. It is important to note that the conception of cyclical activity in 
sun-spots is recent. According to Miss Clerke: 


“One man alone in the eighteenth century, Christian Horrebow 
of Copenhagen, divined their periodical character, and foresaw the 
time when the effects of the sun’s vicissitudes upon the globes re- 
volving round him might be investigated with success; but this 
prophetic utterance was of the nature of a soliloquy rather than of 
a communication, and remained hidden away in an unpublished 
journal until 1859, when it was brought to light in a general ran- 
sacking of archives.” (A Popular History of Astronomy During 
the Nineteenth Century, page 125.) 


With the exception of this surmise any conception of a periodicity in 
the sun-spots is not yet a hundred years old. Staudacher himself ap- 
parently discovered no periodicity in his counts. Similarly, Stark’s pur- 
pose in making his spot counts is not mentioned by Wolf. It is a 
remarkable fact that even so painstaking and systematic an observer as 
Schwabe began his solar study in the hope of finding a planet within 
the orbit of Mercury and later he consciously directed his observations 
to the purpose of establishing a periodicity in the spots. 

The unknown cause of the sun-spot disturbance has lent an air of 
mystery to the subject. This has been enhanced by the fact that terres- 
trial magnetism and the aurora are in some way connected with sun- 
spot activity. At times the current of astronomical belief seems to have 
been tinged to some extent by old legends like the following from 
Wolf’s Mittheilungen. 


Year Year 

536 The sun shows during 14 840 One sees a black spot on 
months a striking diminu- the sun for ninety days, 
tion in its brilliancy. which one considers to be 

626 The sun is darkened by Venus. 
half from October until the 1547. The sun is so much dark- 
following June. ened for three days that 


one can see the stars in 
daytime. 
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4. The method of handling Stark’s observations is described by 


Wolf in Mittheilungen VII as follows: 


“As has already been mentioned in Mittheilungen VI, the observa- 
tions of sun-spots made by Canon Stark in Augsburg from 1813- 
1836, and published in his meteorological yearbooks, were not 
registered according to a consistently carried out, guiding principle, 
and consequently the use of these observations becomes rather diffi- 
cult ; on the other hand, however, they contain such valuable mater- 
ial by means of which to extend Schwabe’s observations backwards 
that I did not think I ought to shirk the task of working them over. 
After several attempts I found, since Stark observed fairly regu- 
larly, the following method of procedure the best: I chose, on the 
one hand, the number of observed spots given month by month by 
him, added thereto the number of probable observation days, ac- 
cording to the metecrological register, and divided the former num- 
ber by the latter in order to obtain figures that could be compared. 

“As a check I took, on the other hand, Stark’s remarks concern- 
ing his sun-spot observations, and found in this way that he, with- 
out doubt, saw spots on the following days.” 


The enumeration of the dates on which Wolf was certain that Stark 


observed the sun are then given for each year from 1813 on. 
sults as finally tabulated by Wolf are given in Table I and Table II. 


The extreme difficulty of translating Stark’s data with any degree of 
certainty can be shown by internal evidence in Wolf’s interpretation. 


TABLE I. 
STARK’sS OBSERVATIONS, 1813-1836. 

No. Days on 

No. of No. Probable No. Days which Spots 

Year Spots Observation Days Free of Spots were Seen 
1813 649 205 6 91 
1814 452 212 21 88 
1815 950 222 9 109 
1816 1184 191 6 109 
1817 860 246 13 88 
1818 482 218 6 84 
1819 360 231 13 76 
1820 235 232 9 48 
1821 86 249 97 25 
1822 80 244 120 27 
1823 8 209 161 8 
1824 124 224 112 36 
1825 262 226 50 79 
1826 512 212 25 65 
1827 1006 217 2 88 
1828 1395 2()7 1 105 
829 2017 187 0 89 
1830 1686 205 2 64 
1831 875 204 15 43 
1832 404 218 51 37 
1833 103 205 155 24 
1834 329 237 152 33 
1835 1242 208 22 59 
1836 2564 200 0 42 


The re- 


fe 
. 
= 
: 


540 Mean Period of Sun-Spots 


TABLE II. 
Stark’s SuN-Spot OBSERVATIONS. 
Number of Number of Number of 
Days Spots were Certain Certain Spots per 
Year Certainly Seen Spot-free Days Observing Days Observation ** 
1813 91 6 97 6.7- 3:1 
1814 88 21 109 4.1 24 
1815 109 9 118 8.1 4.2 
1816 109 6 115 10.3 6.2 
1817 88 13 101 8.5 3.9 
1818 84 6 90 3.3 22 
1819 76 13 89 4.0 1.4 
1820 48 9 a7 4.1 1.0 
1821 25 97 122 
1822 27 120 147 2 3 
1823 8 161 169 -04 .04 
1824 36 112 148 83 05 
1825 79 50 129 20 C7 
1826 65 25* 90 5.7- 2.4 
1827 88 2 90 11.1- 4.6 
1828 105 1 106 13.1 6.7 
1829 89 0 89 22.6 10.7 
1830 64 Z 66 25.5 8.2 
1831 43 15 48 18.2 4.2 
1832 37 51 88 4.8 1.8 
1833 24 155 179 .6- pe 
1834 33 152 185 bee 1.4- 
1835 59 22 81 $5.3 6.- 
1836 42 0 42 61. 12.8 


*From 1826 to 1836, the number spot-free days are taken from Schwabe’s record. 
**The numbers in the last column here are obtained from the second and third 
columns of Table I, the number of spots seen yearly being divided by the corres- 
ponding number of probable observation days. 


lor example the number of spot-free days is important in fixing epochs 
of maxima and minima. From 1813 to 1885 Wolf deduced these num- 
bers from Stark’s record. This must have been difficult and the results 
extremely uncertain since from 1826 to 1836 the number of spot-free 
days is taken from Schwabe’s record, a very singular procedure. Had 
Wolf obtained the number of spot-free days from Stark’s record during 
the interval 1826 to 1836 a direct comparison could then be made with 
Schwabe and an estimate of the trustworthiness of Stark’s observations 
arrived at. Wolf, however, did not give this critical bit of evidence. It 
is certain that the spot-free days obtained from Stark for the 13 years 
from 1813 to 1825 inclusive have no resemblance to the numbers for 
any equal interval in Schwabe’s 43 year record. Obviously all uncer- 
tainty in the number of days observed per year affects all epochs deter- 
mined thereby. In 1813, for example, Wolf is certain that Stark saw 
spots on 91 days and the sun was free of spots 6 days at least. The 
probable number of observation days, however, was 205. 

Stark’s observations overlap Schwabe’s from 1826 to 1837. (Stark’s 
observations for 1837 are given in a later Mittheilung.) Stark, how- 
ever, counted individual spots while Schwabe counted separate groups 
of spots. A direct estimate of Stark’s reliability compared to Schwabe’s 
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is therefore impossible on the number of spots seen by each. 

A very significant comparison of Stark’s work, however, with that of 
another reliable observer can be made. In 1829 Stark observed the sun 
89 days (or possibly 187 days, Wolf could not decide positively between 
89 and 187) and he saw 2017 spots. The Wolf spot number for this 
year is 67.1 which would be smaller were it not based on Stark’s ob- 
servations. Even so in 1860 Carrington observed the sun on 174 days 
and saw 2009 spots. The Wolf spot number for 1860 is 95. Yet Stark 
observing fewer days (possibly only half as many) with a less powerful 
telescope (3-inch objective to 4'%4-inch, respectively) at a less active 
maximum saw more spots than Carrington. This is a striking incon- 
sistency. 

It seems to be another inconsistency on the part of Wolf, to set 1829 
as the date of maximum. Schwabe’s yearly and half-yearly counts are 


Number of Number of Groups 
Year Spot Groups Year per Half-Year 

1826 118 1827 { 78 
1827 161 83 
1828 225 1828 {117 
1829 199 1 108 
1830 190 1829 § 103 
96 
Schwabe’s quarterly numbers for the three critical years are: 

Year No. Groups Year No. Groups Year No. Groups 
1827 35 1828 47 1829 45 
43 70 58 
40 55 53 
43 53 43 


The most active year is 1828. The most active half-year is January 
to June of 1828. The most active quarter is April to June of 1828. The 
most active month in this quarter is June. The maximum here according 
to the reliable observations of Schwabe is near 1828.5. According to 
the unreliable observations of Stark it has been placed at 1829.9. 

Wolf, however, had no data immediately preceding that of Schwabe 
except that of Stark which ran from 1813 to 1837. He wished to use 
Stark’s data before 1826 and consistency perhaps compelled its use after 
that date. This possibly accounts for his not giving to Schwabe’s ob- 
servations here the weight they merit. 

Stark was an infrequent observer. According to Wolf he observed 
48 days in 1831 and 209 in 1837, the average for the interval 1813-1837 
being 110 days per year. Schwabe, on the other hand, was a most assid- 
uous observer averaging 300 days yearly for 43 years. He observed 277 
days in 1826 his first year and 303 days in 1868 his last. The fewest 
observations in one year was 168, in 1837, and the maximum number 
was 346 in 1866. “Health and weather” alone prevented his making 
daily observations every year of the forty-three. 

Wolf gives for the maximum of 1883 a spot number of 65.4 and 
67.1 for 1829. It thus is clear that if Stark’s data are excluded the 
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spot number for this maximum would be smaller than any other of the 
last hundred years and the date of the maximum would not be in 1829.9, 
but about 1828.5. 

The question of whether it was even in 1828 can now be considered. 
Schwabe in 1843 after observing two maxima and two minima thought 
the period was a ten year one. He began in 1832 to make drawings of 
the sun spots. The Solar Physics Committee of which Lockyer was 
chairman began its area record in that year. This Committee computed 
the areas of the spots from 1832 to 1862 mainly from Schwabe’s draw- 
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Tue Sun’s Spotrep ArgEA, 1826-1925. 


The heavy curve from 1869-1873 is that of the Solar Physics Committee. Some 
error seems to be present. The dotted line between the same dates has been 
worked out by Maunder from Spoerer’s observations. 
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ings and those of Carrington. From 1862 to 1872 the Kew series of 
photographs were used. Allowance was made for foreshortening and 
the resulting area expressed in millionths of the sun’s visible hemisphere 
was taken as the measure of the sun’s activity. (This is a very different 
procedure from that of Wolf with his sun-spot numbers.) The Com- 
mittee brought its work down to 1900. The area numbers from 1900 to 
date have been found in the Monthly Notices or obtained from the 
Royal Astronomer. This material is exhibited in Area-Graph. In this 
graph a number has been chosen so that Schwabe’s spot counts for 1826 
to 1831 when multiplied thereby will continue backwards the area 
record without any break at 1832. This indicates a low maximum in 
1828, the lowest of the last 9 maxima. Secondary maxima, as can be 
seen from Graph I, occurred in 1852, 1862.5, 1864, and 1907. The 
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maximum of 1828 may have been a secondary maximum. 

Three conclusions seem warranted : 

(a) Stark’s observations even as interpreted by Wolf are still be- 
clouded by great inherent uncertainty. They do not agree with 
Schwabe’s observations and the maximum they determine at 1829.9 is 
incorrect. Observationally it is not even probable since the incompara- 
bly more reliable observations of Schwabe place the observed maximum 
about 1828.5. Stark’s observations are also inconsistent when com- 
pared with the later observations of Carrington. 

(b) Schwabe’s observations place the maxima at 1828.5 and 1836.5 
instead of 1829.9 and 1837.2. This makes the interval here an 8 year 
interval not a 7 year one. 

(c) Observation of the last hundred years, the extremely low spot 
number, and inspection of Graph I show that the maximum of 1828 
may easily have been a secondary one. Hence, an interval here greater 
even than eight years is more than possible. 

5. In sharp contrast with Stark’s observations, no uncertainty seems 
to be attached to Staudacher’s observations or his record of them. The 
summary of his spot counts given below is taken from Wolf’s Mittheil- 
ungen IV. 


TABLE III. 
STAUDACHER’S SUNSPOT OBSERVATIONS. 
Number of Average Daily Mean 
Number of Days of Number Relative 

Year Observed Spots Observation of Spots Number 
1749 272 55 4.9 9 
1750 193 31 6.2 6 
1751 147 54 2a 4 
1752 122 47 2.6 4 
1753 13 10 
1754 1 5 0.2 2 
1755 0 1 0.0 .0 
1756 10 14 0.7 4 
1757 3 4 0.8 2 
1758 9 4 2.2 
1759 30 10 3.0 0 
1760 182 42 4.3 5.1 
1761 422 . 69 6.1 a 
1762 483 117 4.1 ee 
1763 291 86 3.4 ef 
1764 155 48 3.2 a | 
1765 23 15 2 
1766 33 12 | 
1767 127 40 6 
1768 188 34 
1769 421 40 10.5 2:5 
1770 669 68 9.8 of 
1771 231 29 8.0 
1772 112 18 6.2 
1773 30 10 3.0 
1774 1 1 1.0 
1775 5 6 0:8 
1776 0 2 0.0 
1777 83 10 8.3 
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TABLE IJI—Continued. 
STAUDACHER’S SUNSPOT OBSERVATIONS. 


Number of Average Daily Mean 

Number of Days of Number Relative 

Year Observed Spots Observation of Spots Number 
1778 159 14 11.4 49.9 
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1780 96 12 8.0 36.3 
1781 104 16 6.5 39.2 
1782 19 9 Zi 14.3 
1783 20 11 1.8 10.9 
1784 1 5 0.2 2.2 
1785 27 21 1.3 8.9 
1786 182 33 30.4 
1787 277 31 8.9 46.4 
1788 237 24 9.9 45.3 
1789 94 10 9.4 39.4 
1790 61 8 7.6 37.6 
1791 52 15 S09 22.8 
1792 15 4 3.8 21.7 
1793 11 3 Sd 17.0 
1794 0 1 0.0 0.0 
1795 2 6 0.3 2.0 
1796 - 1 2.0 12.0 
1797 0 6 0.0 0.0 
1798 0 2 0.0 0.0 
1799 4 0.0 0.0 


(Concluded in the December Number.) 


PLANET NOTES FOR DECEMBER. 
By CLIFFORD E. SMITH. 


The Sun will be moving southeast in Sagittarius until December 22, the occa- 
sion of the Winter Solstice. The Winter Solstice marks the beginning of winter, 
and at that time the sun will start northeast again. The position of the sun on 
December 1 and December 31 will be respectively : R.A. 16" 27", Dec. —21° 44’; and 
R.A. 18" 40", Dec. —23° 08’. 


The phases of the Moon will occur as follows: 
Last Quarter Dec. 3 at 


New Moon 11 “llepm 
First Quarter 19 “10 pm. “ 


The moon will be at apogee on December 11, and at perigee December 26. 


Mercury at the beginning of the month will be in eastern Libra. During the 
month it will cross Scorpio, Ophiuchus, and part of Sagittarius. On the first of 
the month it will rise about forty minutes before the sun. At this time it will 
be at its greatest elongation during the month. On December 11 it will be in 
conjunction with the moon, on December 14 it will be at aphelion, on December 
15 it will be in conjunction with Saturn, and on December 18 it will be at 
superior conjunction. Its apparent motion will be direct. 
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Venus will be moving from the central part of Sagittarius to the eastern part 
of Capricornus. Its apparent motion will be direct during the month, and at the 
end of the month it will set about three hours after the sun. 


Mars will be in the western part of Gemini about half way between Pollux 
and Aldebaran, 


Its apparent motion will be retrograde, and it will rise about 


NOZIUOH isva 
WEST HORIZON 


SOUTH HORIZO® 


THE CONSTELLATIONS AT 9:00 p.m. DECEMBER 1. 


sunset during the latter part of the month. On December 15 it will be nearest 
the earth, on December 21 it will be in opposition, and on December 26 it will be 
in conjunction with the moon. 


Jupiter will be in the eastern part of Pisces. Its apparent motion until Decem- 
ber 26 will be retrograde. On December 26 it will be at the stationary point, and 
the remaining part of the month its motion will be direct. On 


December 22 
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Jupiter will be in conjunction with the moon. During the middle of the month it 
will be on the meridian about 8:00 p.m. 


Saturn will be near the sun in apparent position during the month. On 
December 13 it will be in conjunction with the sun. 


Uranus will be in the central part of Pisces. On December 13 it will be at 
the stationary point. Before this time its apparent motion will be retrograde, and 
after this time its motion will be direct. On December 20 it will be in conjunction 
with the moon, and on December 25 it will be in quadrature east of the sun. Dur- 
ing the middle of the month it will be on the meridian about 6:00 P.M. 


Neptune will be in Leo about three degrees east of Regulus. On December 3 
it will be in conjunction with the moon, and it will be in conjunction with the 
moon again on December 30. On December 4 it will be at a stationary point and 
after this date its apparent motion will be retrograde during the month. It will 
rise about 10:30 p.m. during the middle of the month. 


Occultations Visible at Washington. 
[From the American Ephemeris.] 


IMMERSION. EMERSION. 


Date Star’s Magni- Washing- Angle Washing- Angle Dura- 
1928 Name tude ton C.T. fromN ton C.T. fromN _ tion 

h m ° hm ° bm 

Dec. 9 22 Librae 6.5 4 33 81 5 24 338 0 50 
16 35 Capricorni 6.0 17 16 103 18 15 199 0 58 

2 Tauri 43 85 259 1 4 

27. 39 Geminorum 6.2 2 42 3 43 307 i 

27. 40 Geminorum 6.3 3 0 100 48 279 1 8 

30 7 Leonis 3.6 253 114 4 13 306 1 20 


COMET NOTES. 
By G. VAN BIESBROECK. 


During the month of October there have been no comets visible in medium- 
sized telescopes. The larger instruments still show Comer 1927 d (STEARNS) as a 
faint nebulosity slowly decreasing in brightness. The ephemeris given last month 
(p. 506) follows the object very closely in position as well as in brightness and 
on account of the high declination further observations are still possible. 

Circular 209 of the Central Astronomical Bureau in Copenhagen brings the 
news that Comet 19277 (ScHWASSMANN-WACHMANN) has been re-observed by 
W. Baade in Bergedorf on September 21. However, the brightness is 16™.5 so 
that it can only be reached by the most powerful instruments. It was found quite 
near the place predicted from the orbit by L. Berman and F. L. Whipple (see 
p. 202) and corresponding to a period of 16 years. The unusual character of the 
orbit, its small eccentricity and its large perihelion distance which puts it wholly 
outside of Jupiter’s path around the sun, is thus definitely established. This season 
the opposition comes in the middle of November so that further observations on 
this comet, the newest addition to the list of periodic ones, are to be expected. 
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Such observations are very desirable since the object is so faint that it is question- 
able if it will be possible to follow it all the way around the orbit. 


Although it is now fairly well placed for observation in the morning sky, 
Comet 19161 (Taytor) has not yet been picked up at its present return. As men- 
tioned last month, the perturbations by Jupiter for the interval 1916 to 1928 have 
been computed by Y. C. Chang and the writer. The result is that H. M. Jeffers’ 
elements for the B component (Lick Obsy. Bull., Vol. 10, p. 129, 1922) became: 


ELEMENTS oF Comet 19161 (TAyLor). 
Epoch of osculation, Oct. 4, 1928. 


T = 1928 Oct. 22.38 U.T. 
i= 20° 449 
Q = 108 15.3 } 1928.0 
w = 355 31.8 
@ = 29 10.1 
= 5257037 
P = 6.76 years 
EPpHEMERIS, 
0° U.T. 1928 a (1928.0) 5 (1928.0) Log. r Log. A 
Oct. 8 8 36 14 +14 45.9 0.264 0.297 
16 8 54 59 14 43.8 0.263 0.281 
24 9 13 18 14 43.5 0.263 0.264 
Nov. 1 9 31 12 14 46.3 0.264 0.246 
9 9 48 30 14 54.1 0.265 0.228 
7 15 9.5 0.266 0.210 
25 10 20 57 15 34.2 0.269 0.191 
‘Dec. 3 10 35 49 +16 10.8 0.272 0.172 


The minimum distance from Jupiter was 0.24 in June 1925. The perturba- 
tions in M and uw nearly cancel each other at the present time so that the perihelion 
time is changed very little. The theoretical magnitude is 13-14™ in the beginning 
of October. 

A similar computation made independently by A. C. D. Crommelin (Circ. 65, 
Brit. Astr. Assoc.) and covering the perturbations between 1922 and 1928, leads 
to positions within a degree of the above ephemeris. Plates taken here with the 
Bruce 10-inch telescope and the 24-inch reflector have not revealed any indication 
of the presence of the comet in the beginning of October, but the search will be 
continued with longer exposures since the object seems to be fainter than was 
expected. 


Williams Bay, Wisconsin, October 23, 1928. 


Monthly Report of the American Association of Variable Star 
Observers, for the Month of September, 1928. 


Record reports have come in this month from three quarters of the globe, 
from Dartayet in Argentina, Lacchini in Italy, and Peltier in Ohio, U. S. A. Now 
that the first two mentioned have become professional observers, we may expect 
frequent and lengthy reports from them. Messrs. Milton Schoenfeld of New 
York City and Rostislav Rajchl of Brod, Czechoslovakia, render their first re- 
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VARIABLE STAR OBSERVATIONS RECEIVED DuRING SEPTEMBER, 1928. 


July 0 = J.D. 2425428 ; 
J.D.Est.Obs. 


V Sct 
000339 
440[13.8 Bl 

S$ Sea. 
001032 
9.7 Bl 


457 10.1 BE 
460 10.6 Lj 
465 10.6 Lj 
468 10.7 Lj 
475 108 Lj 
477 108 Lj 
480 11.0 Lj 
487 11.2L¢ 
489 11.5 Lj 
496 11.7 Lg 


483 


J.D.Est.Obs. 


R AND 
001838 
498 6.9 Jo 
504 7.0 Wd 
S Tuc 
001862 
438[13.2 Bl 
S Cert 
001909 
470 13.1L 
480 13.6 L 
483[12.9 An 
487 13.9L 
496[ 13.7 Lg 
T 
002438a 
441 10.5 Dr 
457 12.0 Dr 
467 12.6 Dr 
476 12.9 Dr 
RR 
002438b 
441 12.8 Dr 
467 12.8 Dr 
T PHE 
002546 
440 14.0 Bl 
467 14.3 Dr 
W Sci 
0028 33 
440 13.0 Bl 
441 13.2 Dr 
467 13.5 Dr 
Y Cep 
003179 
499 99Sf 
504 10.1 Sf 


497 11.0 Pt 
507 8.3Sb 
RW Anpb 
004132 
479 10.8 Pt 
V 
004435 
457 10.4 Bf 
SCL 
004435 
440 11.1 BI 
455 11.0 Bl 
RV Cas 
004746a 
479 12.5 Pt 
— Cas 
004746b 
479 10.3 Pt 


W Cas 
004958 
474 93Jo 
479 88 Pt 
U Tuc 
005475 
435 10.5 Bl 
438 10.8 En 
444 11.2 En 
450 11.3 Bl 
455 11.6 Bl 
Son 
010630 
440 11.0 Bl 
441 10.5 Dr 
445 10.5 Dr 
455 10.5 Bl 
467 11.1 Dr 
475 11.4 Dr 
RU Crp 


rrr 


— 


“I 
2 90 90 90 50 90 90 90 90 90 90 90 


471 13.4L¢ 
S 


471 10.8 Lg 

479 10.5 Pt 
Y Anp 
013338 

479 12.4 Pt 


August 0 = J.D. 2425459 ; 


J.D.Est.Obs. J.D.Est.Obs. 


X Cas 
014958 
467 12.3 Bn 
477 12.4Bn 
479 12.4 Pt 
494 12.6 Bn 
499 12.8 Bn 
507 12.7 Bn 
U Per 
015254 
481 10.2 Pt 
R Arr 
021024 
481 11.5 Pt 


481 12.5 Pt 
T PER 
021258 

475 84Pt 
Z 
021281 

481 12.5 Pt 
o CET 


= 


“NI 
— 


OH A: 


0 


021558 
421 97KI 


J.D.Est.Obs. 


S Per 
021558 
475 89 Pt 
485 9.9 Kl 
492 10.0K1 
RR 
022150 
475 9.2 Pt 
R For 
022426 
440 12.0 Bl 
U Cer 
022813 
475 82Pt 
RR Crp 
022980 
471[13.5 Lg 
480[ 14.5 L 
487([14.5 L 
R Tri 


470 
474 
475 
475 


NNNNNANNNDS 
° 


475 10.3 Pt 
498 10.3 Jo 
R Hor 
025050 
440 11.9 Bl 
441 12.0 Dr 
445 12.4Dr 
457 12.3 Dr 
467 12.7 Dr 
475 13.3 Dr 
T Hor 
025751 
9.0 Bl 
7.8 Dr 
7.8 Dr 
7.7 Bl 
7.9 Dr 
8.3 Dr 
8.9 Dr 


440 
441 
445 
455 
457 
467 
475 


September 0 = J.D. 2425490. 
J.D.Est.Obs. 


U Ari 
030514 
457 9.7 Bf 
X Cer 
031401 
470 10.0L 
475 10.6 Pt 
480 10.6L 


032335 
471[13.2 Lg 
475 13.1 Pt 

I For 

032528 
376 9.5L 
477 9.6L 
484 9.3L 

U Eri 

034625 
441[12.6 Dr 

T Eri 

035124 
441 7.7 Dr 
445 7.5Dr 
457 8.1 Dr 
467 8.6Dr 
490 10.5 Dr 

W Eri 

040725 
441012.2 Dr 
457[12.6 Dr 

R Tau 

042209 
457 13.2 BE 

W Tau 

(42215 
475 10.7 Pt 
503 11.0 Kz 

S Tau 

042309 
457 10.2 BE 
475 10.1 Pt 


470 
471 
475 8.2 
480 8.1 
487 


043208 
475 13.0 Pt 

R Ret 

043263 


Nb 
on 


548 
441 9.6Dr 
450 9.0Bl 
455 9.0Bl Y PER 
456 9.0 Dr 032043 
465 8.9Dr 475 8.2Pt 
475 8.6 Dr R PER 
487 8.4Dr 
X AND 
: 001046 W Anpd 
021143a 
010884 023133 
R6L 6.9 An 
: 6.7 Jo 
ZO A 
021403 
T Cer 447 
001620 449 44Wf 
462 5.7L 451 
469 5.5L 454 
469 5.4An If 1 
56. If 
479 5.5L If 
493 551. 
5.4 An 
AND d 
001726 504 8.0 Wd 
476 11.2 Ch 504 80Sf 
479 10.5 Pt U Cas W PER 
T Cas 004047 024356 
001755 
455 7.6Ch 
470 7.61 
: 474 7.5 Jo 
476 7.7Ch N 
479 74 Pt 10940 
480 7.7L T Cam 
j 487 7.5L 043065 
498 8.0Jo 011272 L 
R Anpb 479 84Pt Lg 
001838 R Psc Pt 
476 8.9 An 012502 
477 88Ah 457[14.5 Bf 
478 7.5Jo RU Anp RX Tau 
479 85Sc 013238 
479 7.9 Pt 
483 8.2 Ah 
= Ah 
9 .0 Sb 43 
498 6.9Sc 
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Star J.D. Est.Obs J.D. Est.Obs. Star J.D. Est.Obs. J.D. Est.Obs. 
J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs. 
R Ret Nov Tau AN Ori R Oct R CMr R Cnc 
043263 051316 053005t 055686 070310 081112 
445 128Dr 477 130L 483109L 432 92L 483 80L 346 73Gs 
457 12.3 Dr T Co. 484 109L 433 94Dr 488 7.7L 374 65Ch 
467 12.0 Dr 051533 486 108L 436 9.7Sm R Vor 379 6.3 Pt 
490 10.8Dr 440 84Bl 487 106L 436 87En 070772 Z CaM 
X Cam 445 7.2Dr 488 107L 438 95Dr 433 11.1Dr 081473 
043274 457 68Dr 489 10.7L 442 98Dr 435 126En 460 10.7L 
475 124Pt 490 7.7Dr 490108L 442100En 438 109Dr 461 11.0L 
R Dor S Aur S Cam 444 99Bl 442 10.7Dr 462 11.3L 
043562 052034 053068 445 98Dr 444101Dr 470 121 L 
432 55Bl 475 91 Pt 475 92Pt 455 9.7Bl 457103Dr 471 116L 
441 5.2Dr W Avr RU Avr 457101 Dr 465 10.2Dr 472 11.5L 
444 5.5Bl 052036 053337 465 10.4Dr 473 102Dr 473 11.5L 
445 5.5Dr 47013.3L 475[12.0Pt 473 107Dr 490 98Dr 474 11.3L 
455 5.2Bl 475 13.5 Pt U Aur 490 11.0 Dr L, Pup 475 11.4L 
467 56Dr 480 13.8L 053531 X AuR 071044 476 11.4L 
R Cae 487145L 475 13.6 Pt 060450 433 43Dr 477 11.5L 
043738 S Ort SU Tau 475 12.5Pt 434 43Dr 479 11.6L 
440 9.2 Bl 052404 054319 —AvrR 438 43Dr 480 11.6L 
445 9.0Dr 475 104Pt 460 98L 062047 442 46Dr 481 116L 
457 9.1 Dr T Ort 461 97L 470 95L 444 45Dr 482 11.51. 
490 9.1 Dr 053005a 4471 «9.4L «473 8458 48Dr 483 1171. 
R Pic 470 10.4L G2 954 476 9.4L 490 48Dr 484 11.4L 
044349 474 95L 477 O5L V Gem 485 11.4L 
440 7.1 Bl 472 103L 475 9.5L 481 9.2L 071713 486 11.5L 
445 67Dr 473 104L 475 9.5Pt 482 94L 485 9O8Pt 487 11.5L 
457 65Dr 474 10.3L 477 9.5L 488 9.4L S CM1 488 11.5L 
490 7.3Dr 475 10.3L 479 94L Nov Pic 072708 489 11.7 L 
V Tau 475 9.7Pt 480 9.4L 063462 485 9.0Pt 490 117L 
044617 476 104L 481 95L 434 7.2En S Vor R CHa 
475 12.5Pt 478 102L 482 94L 436 7.0Sm 073173 082476 
R Lep 478 99Kz 483 9.4L 441 7.2En 432 12.0Bl 432 11.6Bl 
045514 48010.1L 484 95L SLyn 433120Dr 434 120 Ah 
470 6.7L 481 10.2L 484 9.6 Pt 063558 434 11.8En 436 12.4Sm 
480 6.6L 482 10.1 L 485 9.6Pt 475 140Pt 438 120Dr 444 128 BI 
485 64Pt 483 10.1 L 486 9.3L X Mon 442 12.2 Dr T Pyx 
487 6.0L 483 99Be 487 9.5L 065208 450 12.4Dr 090031 
V Ort 484 10.2L 488 9.4L 480 7.6L 476. 129Dr 437 [u Bl 
050003 485 97Pt 489 94L 487 7.5L U CMr V UMa 
475 91 Pt 486 10.2L 490 9.5L R Lyn 073508 090151 
T Lep 488 10.2 L S Co. 065355 482 100L 468 10.7 L 
050022 488: 110.0 An 054331 470 85Ah 484 94L 484 104L 
440 102Bl 489 10.2L 440[/12.6Bl 476 84Ah 485 9.3 Pt RX UMa 
> Pic 487 10.3 L R Cor 477 83 Ah 488 9.11 090567 
050848 490 10.3 L 054620 483 9.4 Ah S Gem 486 11.5L 
440 10.0 BI AN Orr 445[126Dr 484 83Ah 073723 488 11.4L 
R Aur 053005t 457/13.0Dr 486 80Ah 485 12.7Pt 489 11.5L 
050953 471 10.7 L U Ort R Gem W Pup RW Car 
475 13.1 Pt 472 10.7 L 054920a 070122a O7 4241 091868 
T Pic 473 10.7 L 475 9.7Pt 485 126Pt 432 9.0Bl 433 12.9Dr 
051247 474 10.8 L 498 84]Jo Z GEM 435 89En 438 12.9 Dr 
440 87Bl 475 10.9L Z AUR 070122b 436 90Sm 442 12.9Dr 
445 85Dr 476 10.7L 055353 485 125Pt 437 92Ht 450 129 Dr 
457 88Dr 478 10.7L 475 9.4Pt TW Gem 444 88BI 465 128Dr 
490 11.2Dr 479 10.8L 481 10.5 Pt 070122c T Gem 475 12.5 Dr 
Nov Tau 480 10.6L 484 10.0Pt 485 85 Pt 074323 Y VEL 
051316 481 10.9L 485 10.2 Pt R CMr 485 9.9 Pt 002551 
470 13.1L 482 10.8L 498 10.0 Pt 070310 433 12.9'Dr 
474 13.2L 499 10.2Pt 475 7.7L 437 12.7 Bl 
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VARIABLE STAR OBSERVATIONS RECEIVED DurING SEPTEMBER, 1928. 


J.D.Est.Obs. 
Y Vz. 
092551 

442 12.9Dr 

446 13.1 Dr 
R Car 
092962 

432 74Bl 

433 7.7 Dr 

434 79En 

436 7.6Sm 

437 8.2Ht 

438 7.6Dr 

439 7.8Dr 

441 83 En 

442 81Dr 

444 81Dr 

444 7.9 Bl 

444 8.5Ht 

449 84En 

450 84Dr 

451 8.9 Ht 

455 83 Bl 

456 8.7 Dr 

458 8.7 Dr 

458 88 Ht 

465 8.9Dr 

467 8.9Dr 

473 9.1Dr 

483 9.2 Dr 
Z VEL 
094953 

432 9.0Bl 

433 9.1 Dr 

434 89En 

436 89Sm 

437 98Ht 

438 9.0Dr 

441 89En 

442 9.0Dr 

444 9.1Dr 

444 9.7 Bl 

444 93 Ht 

445 89Dr 

450 9.1Dr 

451 9.4Ht 

455 9.1Bl 

456 9.1 Dr 

458 9.8 Ht 

465 9.2Dr 

473 9.3Dr 

483 9.4Dr 

RV Car 
095563 

433 13.3 Dr 

435[12.5 En 

13.1 Bl 

438 13.3 Dr 

441[12.5 En 

442 13.3 Dr 


446 13.8 Dr 


J.D.Est.Obs. 
RV Car 
095563 

476[13.5 Dr 
S Car 


432 
433 


35 


moog 


99 


o 
DANN ANN DNV 90 90 0 90 90 90 ¢ 


437[12.6 Bl 
446 14.0 Dr 
476{12.9 Dr 
W VEL 
IOII53 
436[12.0 Sm 
437 13.0 Bl 
441[13.0 En 
RZ Car 
103270 
433 11.5 Dr 
438 11.8 Dr 
442 12.1 Dr 
444 12.2 Dr 
450 12.3 Dr 
465 13.3 Dr 
476 13.8 Dr 


J.D.Est.Obs. 


R UMa 
103769 
472 12.0 Pt 
475 12.2 Kz 
V Hya 
104620 
432 8.7 Bl 
444 8.6Bi 
455 8.6Bl 
RS Hya 
104628 
432 11.4 Bl 
444 12.0 Bl 
W Leo 
104814 
409 11.1 Bf, 
RS Car 
110361 
435[12.3 En 
436[12.3 Sm 
RY Car 
ITI561 
437[ 13.5 Bl 
476[13.6 Dr 
RS Cen 
ITI661 
432 12.3 Bl 
434 12.4 Dr 
435 12.7 En 
436 12.7 Sm 
12.5 Dr 
12.7 En 
124 Dr 
12.5 Dr 
12.1 Dr 
11.9Dr 
11.3 Dr 
11.2 Dr 
10.9 Dr 
10.7 Dr 
10.4 Dr 
10.0 Dr 
X CEN 
114441 
434 12.7 Dr 
437 12.9 Bl 
442 13.0 Dr 
445 12.8 Dr 
465 13.3 Dr 
476 13.2 Dr 
W CEN 


J.D.Est.Obs. 


W CEN 
115058 
458 83 Ht 
R Crv 
121418 
409 10.5 Bf 
457 12.9 Bf 
SS Vir 
22001 
468 6.7L 
477 7.2L 
480 6.8L 
T CVn 
122532 
472 12.2 Pt 
Y Vir 
122803 
457 11.6 Bf 
U Cen 
122854 
432 8.2Bl 
444 8.6Bi 
455 8.9BI 
T UMA 
123160 
457 10.5 Ch 
472 11.7 Pt 
475 12.2 Kz 
R Vir 
123307 
472 10.3 Pt 
RS UMa 
123459 
457 13.9 BE 
472 12.8 Pt 
S UMa 


J.D.Est.Obs. 


S UMa 
123961 
491 10.6 K1 
491 10.9 Jn 
492 10.6 K1 
U Oct 
131283 
13.2 Dr 
12.9 En 
12.9 Sm 
12.7 Bl 
12.4 Ht 
12.4En 
12.2 Dr 
12.1 Dr 
12.1 Bl 
12.4 Ht 
11.8 Dr 
12.4 Ht 
12.0 Bl 
11.6 Dr 
11.7 Dr 
11.5 Dr 
10.4 Dr 
R Hya 


434 
434 
436 


ON 


132706 
436 7.3Sm 
472 84Pt 


J.D.Est.Obs. 


T Cen 
133633 
444 


wn 

oo 


9.2 En 


nN 


un 

WO OO 


w 
—) 


134536 
437 12.7 Bl 
T Arps 


5 10.9 Dr 


= 
444 7.3 Bl 
100661 444 7.3En 
8.6 Bl 450 7.3Dr 
85 Dr Hr 
85 Dr Bl 
Dr 
Dr 
Ht 
Dr 
Dr 
Dr 
Dr 
487 64Dr 
RT Cen 
134236 
433 9.1 Dr 
433 9.1 Bl 
437 
132422 
432 6.5 Bl 
436 6.3Sm 
437 68En 
444 65En 
444 
487 5.8 Dr 455 6.0Bl 
Z Car S Vir 
101058 
435[123 En 
123961 x EN 
455 89Ch 133155 
460 9.7L; 433 7.7Bl 472 86Pt 
465 97Li 434 78Dr 473 8.1Kz 
468 991; 442 80Dr RX CEN 
468 10.3Be 444 7.8Dr 
468 10.0Gt 444 7.7 Bl 
470 94Ah 450 78Dr 
472 10.3 Pt 455 78BI 134677 
472 464 79Dr 433 8.5 BI 
475 10.1Lj 472 81Dr 433 88Dr 
476 10.2Ah 475 81Dr 435 8&En 
477 10.3Lj 487 82Dr 436 88&8Sm 
478 10.3 Ah T Cen 438 89Dr 
478 10.2 Sc 133633 441 9.0En 
115058 480 10.3An 433 69BIl 442 89Dr 
RUMa 432 88BI 480 10.5Gt 433 65Dr 444 89BI 
103769 435 86En 481 102K1 434 67Dr 444 9.Dr 
370 7.7Rj 437 86Ht 482 103Lj 437 7.2En 450 9.2 Dr 
376 7.7Rj) 441 83En 483 108Be 437 6.7Ht 455 9.3 Bl 
377 7.7Rj) 444 85Bl 483 11.0Gt 438 69Dr 456 9.6Dr 
386 8.2Rj) 444 84Ht 484103K1 440 70Ht 464 10.3 Dr 
389 8.2Rj) 451 82Ht 485 106K1 441 7.1 Ht 472 10.7 Dr 
408 «6455 82Bi 489 106Lj 442 7.1Dr 47 
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J.D.Est.Obs. J.D.Est.Obs. 


T Aps 
134677 
487 11.4Dr 
RU Hya 
140528 
434 13.7 Dr 
437[13.5 Bl 
442 13.7 Dr 
445 14.2 Dr 
467 14.0 Dr 
R Cen 
I 


433 
433 


9 99 


8.4 Lj 


“NI 

nN 
NIN IN NINI 90 90 90 90 90 90 G0 
OND OSC WN W 


=” 
look 

aS 


DOQOFS 


Ob iu 


90 90 90 90 90 90 


J.D.Est.Obs. 


S Boo 
141954 
478 85Jo 
479 85Sc 
483 8.6 An 
483 8.5 Be 
483 85Gt 
484 8.6L 
RS Vir 
142205 
457[10.1 Bf 
V Boo 
142539a 
376 j 


SS 


NADAS 


nN 
NI 
NIN NININ NIN NINININININININININ 90 90 90 90 90 99 90 90 90 90 90 
oO 


vs) 
4 


a 


J.D.Est.Obs. 


R Boo 
143227 
476 
477 
478 8 
480 8 
483 8. 
489 7 
145254 
434[ 14.0 Dr 
437[13.7 Bl 
442[13.9 Dr 
445 15.0 Dr 
466 11.9 Dr 
472 11.0 Dr 
475 11.0 Dr 
487 10.7 Dr 
S 
145071 
434| 14.0 
436[10.2 Sm 
440] 13.4 Ht 
441[11.9 En 
444/ 14.0 BI 
446[11.9 En 
455[ 13.7 Bl 
RT Lis 
150018 
486[12.5 Lg 
T Lis 
150519 
486[12.5 Lg 
¥ i= 
150605 
468 13.0 L 
475 125 1. 
482 12.4L 
490 12.4L 
S Lis 


468 11.4L 
472 11.0 Pt 
475 10.3 L 
484 8.9L 
485 8&3Lg 
490 8.3L 
496 78Lg 


476 11.4Ch 
498 10.8 Sb 


J.D.Est.Obs. 


RS Lis 

151822 
434 9.8 Bl 
10.2 Sm 
10.4 En 
10.4 Ht 
10.6 Ht 


a3 


153020 
437 12.7 Bl 
444 12.4 Bl 
455 11.2 Bl 
W Lis 
153215 
437113.5 Bl 
485] 13.0 Lg 
S UMr 


S UM! 
153378 
494 90Lg 
498 8.6Jo 
U Lis 
153620a 
437[13.1 Bl 
T Nor 


433 Dr 
437 6.0En 
437 
438 
442 
444 
444 
450 
451 
456 
458 
464 
472 
487 


NINININNID AA AD 


N 


154020 


— 


=o No 


+ 
DDN NAN SN SN IN IN INN NNN DN NS 


OR 


J.D.Est.Obs. 


R CrB 
154428 


6.2 Wd 


= 


IF 


n 


io 2) 
D DANN NNN NN NNN AND NAN AD AN ANNA NAN 


nN 
w 
N 


R Ser 
154615 
476| 13.3 Ch 


78 Leg 
494 7.7L¢ 
R Lis 
154715 
465 11.4Dr 
472 11.1 Dr 
487 10.8 Dr 
R Lup 
154736 
434 13.4 Dr 
437[12.0 En 
442 12.9 Dr 


; 
; 
551 
oe 
478 6.1Sp 
478 6.1 Be 
478 6.0Jo 
479 6.1 Pt 
480 6.0L 
444 10.4 En 0 
444 10.0 Bl 
451 10.9 Ht 
455 10.0 Bl = 
468 109 L 
475 11.0L 
482 11.0 L 
43 n 327 RU Lr 
43 t 152714 
43 468 L 
44 n 472 96 Pt 
44 475 9.5L 
44 it 482 10.0 L 
44 490 1031 
44 n 503 118 Oe 
45 
45 t 
45 
45 t R CrB 
465 81Dr 154428 
473, 8.4Dr 457 6.0Ch 
487 8.9 Dr 460 6.2L} 
U UM 461 6.21} 
141567 
455 8.3Ch 
460 
151520 
468 “8.6L 
472 8.9 Pt 
475 851. 
482 8.5L 
490 8.2L V CrB 
S Ser 154639 
151714 472 7.0 Pt “4 
142584 153378 as 
475 11.0 Kz 460 10.1 Lj 5 ee 
R Boo 465 10.2 Lj 
455 143227 468 10.2 Lj Be 
467 457, 8.7Ch 470 10.2 Lj 
468 460 8.7 Li 472 9.5 Pt 
468 465 8.6L) 475 9.7 Kz 
468 467 8.6L) S CrB 475 10.1 Lj 
472 470 8.6 Lj 151731 477 10.1 Lj 
473 472 82Pt 472113 Pt 480 
474 473 8.3 Kz 486 
475 475 8.6L} 489 
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J.D.Est.Obs. 


R Lup 

154736 
444 12.6 Dr 
450 12.1 Dr 


155229 
473 11.0 Kz 
486 11.0L¢g 
494 11.4L¢ 

RZ Sco 

155823 
436 12.5 Sm 
437 12.4En 
440 12.2 Ht 
444 12.0En 
451 12.0 Ht 
472 10.0 Pt 


434 11.0 BI 
436 


160118 
472 11.3 Pt 
476 11.9 Ch 

U Ser 

160210 
472 10.0 Pt 
490 11.2 Be 
490 11.1 An 

X Sco 

16022Ta 


468 
472 
473 
475 
475 7, 

477 8.0 Pt 
478 7 


J.D.Est.Obs. 


SX Her 
160325 
479 
481 
483 


160519 
437 11.9 Bl 


161122a 
12.0 Bl 
11.5 Sm 
11.9 En 
11.9 Ht 
11.7 En 
11.7 BI 
11.2 Ht 
11.1 Bf 
11.8 Pt 
S Sco 
161122b 
434 11.7 Bl 
436 11.9Sm 
437 11.3 En 
440 11.5 Ht 
444 11.3 En 
445 11.4 BI 
451 11.0 Ht 
457 10.9 Bf 
472 11.6 Pt 
W Opu 
161607 
10.7 L 
10.4 Pt 
10.7 L 
10.7 Kz 
1.1L 
485 10.7 Le 
494 11.7 Le 
V Opu 
162112 
Pt 
478 83 Kz 


468 
472 
475 
478 
484 


J.D.Est.Obs. 
U Her 
162119 

455 98Ch 

470 10.2 Ah 

472 98 Pt 

474 9.0Jo 

478 89 Jo 

478 9.6 Ah 

485 88 

486 9.0 Ah 

491 9.0KI1 

497 8.3KI1 
Y Sco 
162319 

476 13.5L 

472 13.6L 

SS Her 

162807 

9.0 Pt 
9.2 Jo 
9.3L 
9.0 Jo 

484 10.0L 

490 10.4L 
T Oru 
IO2815 

437 13.0 BI 

486 12.5 Lg 

495 12.7 Lg 

S Opu 

162816 

9.1 Bl 
9.3 Bl 
10:1 1, 
475 10.3 L 
495 11.2 L¢ 
W Her 
163137 
8.3 Ch 
8.6 Pt 
8.7 Jo 
8.9 Jo 
10.7 Sp 
R Dra 
163266 


469 
472 
474 
475 
478 


434 
445 
469 


455 
472 
474 
478 
498 


465 
466 
467 1 
472 1 
477 1 

1 


4 


164319 
436|12.0 Sm 
444] 11.8 En 
457|12.0 Bf 
13.0 L 
472 13.5 Pt 
475 140 L 


J.D.Est.Obs. 


S Her 
164715 
470 9.4Ah 
472 10.0 Pt 
473 9.6 Kz 
477 94Ah 
478 9.1 Ah 
486 88Ah 
RS Sco 
164844 
434 11.9 Dr 
434 11.8 Bl 
436 12.0Sm 
437 11.9 En 
442 119 Dr 
444 11.5 Dr 
444 114En 
444 11.8 Ht 
449 11.0 Bl 
450 11.3 Dr 
451 11.8En 
464 10.7 Dr 
472 99 Dr 
475 9.7 Dr 
487 7.9 Dr 
RR Sco 
165030 
3 10.0 Dr 
10.5 Bl 
10.5 Sm 
10.8 Ht 
10.6 En 
2 10.8 Dr 
10.7 Dr 
11.2 En 
11.1 Ht 
10.9 Dr 
450 11.1 Bl 
10.5 BI 
11.8 Dr 
11.9 Dr 
5 11.7 Dr 
487 11.3 Dr 
SS Opn 
165202 
472 11.5 Pt 
478 12.2 Kz 
479 12.2 Lg 
495 13.3 Le 
RV Her 
165631 
472 11.4 Pt 
473 11.4 Kz 
490 12.7 Re 
490 12.8 An 
RT Sco 
165636 
434 10.9 Bl 
450 119 Bl 


J.D.Est.Obs. 


R Opu 
170215 
463 9.0 Ch 
472 8.9Pt 
478 86 Kz 


498 8.4Wd 
504 8.2 Wd 


RT Her 
170627 
472 11.0 Pt 
473 11.0 Kz 
RW Sco 
1708 33 
437 12.0 Bl 
455 10.2 Bl 
Z 
450 10.8 Bl 
171401 
472 11.7 Pt 
478 11.4 Kz 
479 10.4L¢ 
494 9.4L¢ 


494 9.6Sp . 


RS Her 
171723 
472 11.8 Pt 
486 12.9 Lg 
496 12.4L¢ 
S Ocr 
172486 
9.6 Dr 
9.0 En 


0 BI 


487 9.0 Dr 
RU Opu 
172809 


SER 
173212 
472 12.6L 
490 12.6 L 
RU Sco 
17 3543 
434 11.1 Bl 


J.D.Est.Obs. 


RU Sco 

173543 
450 11.0 Bl 
455 11.3 Bl 

SV Sco 

174135 
437 12.1 Bl 
450 10.9 BI 
455 10.5 BI 

W Pav 

174162 
434 10.3 Bl 
436 


437 
437 
444 
444 
450 


10.9 Ht 
10.9 En 
11.2 En 
11.0 Ht 
11.2 Bl 
451 11.3 Ht 
453 11.4 Bl 
RS Opu 
174406 
472 11.1 Pt 
U Ara 
I74551 
436 
437 8.3 En 
444 85En 
RT Opu 
175111 
479|13.0 Lg 
T Dra 
175458a 
486 12.4L¢ 
495 12.7 Lg 
UY Dra 
175458b 
486 10.4 Lg 
495 10.4L¢ 
RY Her 
175519 
472 9.9 Pt 
V Dra 
175654 
472 11.1 Pt 
R Pav 
180363 
9.5 Dr 
9.4 En 
9.5 Sm 
9.5 Ht 
9.2 Dr 
9.1 En 
9.0 Dr 
8.8 Dr 
9.3 Ht 
8.9 
8.6 Dr 
89 Ht 
8.7 Dr 


10.8 Sm 


8.4Sm 


| 
| 
RR Lis aa 7 | 
155018 7.9 
468 8.2L 486 7.9 Pt | 
472 83Pt 489 7.9Pt 
490 8.0 Pt 
476 81Ch 490 7.9L 
478 85Sp 494 81Pt 
W Sco 
( 8. 
| 
445 11.6 Bl | 
RU Her 
160625a 
468 7.7L 
475 7.7L 
484 7.9L 
490 8.1L 
490 7.9 An 
490 7.9 Be 
494 84Sp 
498 8.4Sp 
R Sco 
Z Sco | 
160021 
| | 
437 10.8 En | 
440 10.5 Ht 
444 10.3 En 434 9.3 Bl 
: 445 10.6 Bl 436 9.4Sm 
451 10.5 Ht 438 9.0 Dr 
: 455 10.0 BI 440 9.7 Ht 
468 9SL 441 86En 
475 10.0L 442 88Dr 
484 444 8.9Dr 
R Her 444 86Ht } 
450 85 Dr 
450 8.7 
451 8.4 
455 27 
456 7.9 
404 7.4 
01 473 8.4 
1.91 24 
: 1.9] 
2.11 
437 13.0 Bl 1.91 
SX Her 1.9] 472 9.5 Pt 
160325 RR Op 475 9.8 Kz 
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VARIABLE STAR OBSERVATIONS RECEIVED DuRING SEPTEMBER, 1928. 
J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs. 
R Pav T SER R Sor Nov Agi V Lyr RY Scr 
180363 182306 184205 184300 190529a 191033 
464 9.0Dr 47212.0Pt 474 60Gs 478 116Pt 472121 Pt 434 66Dr 
473 92Dr 49410.4Sp 475 56Lj 479 109Lg 503 127Kz 435 67Dr 
487 9.7 Dr RZ Her 476 51Ch 494 105Lg RX Scr 435 6.0B1 
T Her 183225 477 5.7Lj 494 11.4Pt 190818 436 6.5Sm 
180531 486 118L¢ 477 5.5 Pt 495 106Lg 441101 En 437 63En 
469 496 126Lg 478 55Pt 496107Lg 444 100En 438 6.5 Dr 
472 9.0 Pt X Opx 478 5.7Lj 496 11.5 Pt 472 10.0Pt 440 65Ht 
474 9.0L 183308 478 5.5Jo 498 11.0Sp 476 98Ch 441 64Dr 
476 90Ah 461 7.2L 478 58Rj RX Lyr 478 98Kz 442 64Dr 
477 90Ah 471 7.1L 478 5.3Sp 185032 494 10.0Lg 444 66Dr 
477 9.2Rj 472 65Pt 478 5.1Be 472 11.5 Pt RW Scr 444 6.5 Ht 
478 91Rj 474 7.3Jo 479 5.8Rj 503 12.8 Kz «4444 6.5 En 
479 89Rj 474 69Rj 479 5.5L¢ S CrA 441 10.6En 450 65Dr 
480 85Gb 477 69Rj 479 5.5 Pt 185437a 4446: 10.6 En 450 BI 
481 88Rj 478 7.0Rj 480 53L 437 116Bl 472 87 Pt 451 65 Ht 
482 85L 478 68Kz 480 60Gb 45011.2Bl 476 95Ch 455 6.0BI 
482 88Rj 478 69Jo 480 55 Wd 455 11.7Bl 478 94Kz 462 64L 
483 84Ah 479 7.0 Rj 481 5.8 Rj ST Scr 479 94Lg 465 7.0Dr 
486 83Ah 480 481 5.6Pt 185512a 4494: «9.2Lg 
494 8.0Jn 482 66Rj 482 61Rj 469 8.9L TY Agt 467 7.1Dr 
TV Her 487 65L 482 5.7L) 475 89L 190907 409 6.6L 
181031 498 65Jo 483 5.7Lj 478 96Kz 472103Pt 472 65L 
469 10.1 L RV Lyre 483 54Gt 479 91Lg 495 10.5Lg 472 7.0Dr 
474 99L 184134 483 58An 482 98L S Lyre 472 6.5Pt 
483 10.3L 472101 Pt 483 55Pt 490 981 190925 473 6.5 Pt 
490 10.2L 503 116Kz 484 5.1 Pt 494 98Lg 469 13.5L 473. 7.1Dr 
RY Opu R Scr 485 5.5L¢ R CrA 472 13.0Pt 475 7.0Dr 
181103 184205 486 5.6L¢ 185537a 474 13.5 L 475 6.6L 
472 99Pt 455 55Ch 486 5.5Grt 437 13.0Bl 478 136Kz 476 6.5L 
478 69Jo 460 49Lj 486 5.5Pt 450 120Bl 482 13.8L 477 6.5L 
486 92Ah 461 5.2Gt 487 5.5L 455 12.0Bl X Lyr 478 63 Pt 
W Lyre 462 5.3Be 487 56Le¢ T CrA 190926 479 6.6 Pt 
181136 462 5.1Ch 489 5.5 Pi 185537b =©472 89Pt 479 7.0Lg 
472 12.3Pt 462 5.0L 489 S8Lj 437 13.5 Bl RS 480 
483 124An 463 5.0Gt 490 60An Z Lyre 190933a 486 6.3 Pt 
RV Scr 465 5.1Gt 490 5.6 Be 185634 472 116Pt 486 6.11 
182133 465 49Lj 490 469[/138L 478 11.1Kz 487 651 
433 9.00Dr 465 5.2Be 490 53Pt 476[14.0L RU 488 5.7L 
434 93Bl 466 531Lj 491 54Pt 478|{13.3L 190941 489 63 Pt 
438 92Dr 466 5.0Gt 491 5.6Sp 485 128L¢ 489 6.0L 
441 90Dr 467 493 6.1Wd RT Lyr 495/13.0Le¢ 490 5.9L 
444 87Dr 467 56Be 494 58Jn 185737 U Dra 490 6.3 Pt 
450 86Dr 468 5.3L; 494 56Leg 503 10.4 Kz 190967 494 6.3 Pt 
450 468 5.0Gt 494 6.0 P+ 472 13.7 Pt 495 65L¢ 
455 84Bl 468 56An 495 5.7L¢ R Ao. W Aoi. 496 6.3 Pt 
456 79Dr 469 53Lj 496 5.7 Le 190108 191007 497 6.4 Pt 
464 79Dr 469 49Be 496 61Pt 463 82Ah 472 10.9 Pt 
473 78Dr 469 55An 497 59Pi 470 82Ah 495 119L¢g TY Sar 
475 78Dr 469 5.1Le 497 57Le 472 7.4Pt 191124 
479 70Lg 470 52Lg¢ 498 58Pt 476 82Ah T Scr 435 10.3 Bl 
485 470 50Lj) 498 5.7 Jo 477 84Ah 191017 433 10.1 Dr 
487 79Dr 471 51L 499 59Sp 478 83Ah 472 99 Pt 442 10.5 Dr 
495 81lg 472 53Pt 500 67Wd 481 83Ah 478 10.0Kz 444 10.6 Dr 
SV Her 472 5.0Be 501 6.0Sp 483 89 Ah 450 10.8 Dr 
182224 472 5.0Gt 502 60Sp 484 8.7 Ah R Scr 450 11.0 Bl 
469]13.6L 473 5.2Leg 503 6.0Wd 486 8.6 Ah 191019 455 11.2 Bl 
475(14.1L 473 55Pt 504 61 Wd 494 9.2Jn 472 12.0Pt 465 11.6 Dr 
$82 141L 474 55Rj 506 60Gs 503 93Kz 476 11.8Ch 473 11.6 Dr 


| 
| 
| 
| 
| 
- 
| 
| 
| 
PRS 
7 
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J.D.Est.Obs. 


S Scr 
191319a 
435[13.4 Bl 
472 11.5 Pt 
SW Scr 
191331 
438[ 12.9 BI 
TZ Cye 
191350 
478 10.6 Pt 
498 10.3 Sp 
U Lyr 
191637 
478 11.8 Pt 
TY Cre 
192928 
476 11.1 Ch 
478 11.2 Pt 
478 11.0 Kz 
RT Agi 
193311 
476 13.1 Ch 
495 12.6L¢ 
R Cyc 
193449 
470 11.0 Ah 
474 10.7 Jo 
476 11.5 Ch 
478 10.9 Jo 
478 10.5 Pt 
498 12.2 Sb 


485 13.2 Lg 
495[13.5 Lg 
T Pav 
193972 
12.8 Dr 
12.3 Sm 
12.6 En 
12.6 Bl 
12.9 Ht 
12.4 Dr 
123 Dr 
12.5 En 
11.9 Ht 
11.8 Dr 
11.8 Bl 
11.9 Ht 
11.3 Bl 
10.2 Dr 
10.2 Dr 


434 
436 
437 
438 


194048 
476 11.2Ch 
478 11.0 Pt 


J.D.Est.Obs. 
TU. 
194348 

476 9.7 Ch 

478 9.5 Pt 


rs 


“NI 
a> 


ur 

UDADAD EN 
< nS 

Be 34" 


7.1Dr 


_ 

ur 

nN 
SE 
DON 


11.8 Ht 
12.0 BI 


RR Aor 
195202 
498 12.0 Sp 
503 11.6 Sp 
503 11.6 Kz 


J.D.Est.Obs. 


RS Aor 
195308 
495[13.5 Le 
Nov Cyc 
195553 
478[12.2 Pt 
483[12.2 Pt 
494/[12.4 Pt 
496[12.2 Pt 
Z Cyc 
195849 
478 126 Pt 
S TEL 
195855 
438 13.1 Bl 
446[12.6 En 
SY 
200212 
476 14.6L 
478 13.5 Pt 
483 14.1 L 
S 
200357 
478 13.7 Pit 
499[ 12.4 Cu 
R Cap 
200514 
478 12.0 Pt 
485 11.4L¢ 
495 11.2L¢ 
S Ao. 
200715a 
478 11.4 Pt 
479 118L¢ 
490 11.2 Be 
490 11.2 An 
495 10.7 Lg 
499 11.5Cu 
RW 
200715b 
495 91Lg¢g 
478 89Pt 
479 86L¢g 
R Tex 
200747 
438 13.8 Bl 
RU Aoi 
200812 
485[13.0 Lg 
495[12.9 Lg 
W Cap 
2008 22 
438[12.8 BI 
499[11.0 Cu 


Z AOL 

200906 
456 11.4Bf 
478 98 Pt 
495 85L¢ 


J.D.Est.Obs. 
R Sce 
200916 


499 9.7Cu 
RS Cyc 


“NI 
90 NINININI NINININI9O 
° 


. . . 


oo 
WHO OOS 


BUH 
rarr 
sts 


201130 
478 13.6 Pt 
13.3 Cu 

RT Scr 

201139 
434 13.0 Dr 
438 13.2 Bl 
441 13.0 Dr 
446 13.5 Dr 
467 13.2 Dr 

WX Cyc 

201437b 
461 12.11 
471 12.11 
478 12.2L 
478 12.0 Kz 
478 12.0 Pt 
486 12.6L 


J.D.Est.Obs. 


U Cyc 
201647 
470 9.2 Ah 
474 
476 
478 
478 


° 


OO | © 
NOM WO sI bo 
OY 


480 10.2 Gt 
RU Cap 
202622 

456 13.6 Bf 
ST 
202954 

478 10.4 Pt 
V VuL 
203226 

478 88 Pt 
R Mic 


203429 
435 9.2 Bl 
450 9.3 Bl 
455 10.2 B! 

Y Der 

203611 
486[ 13.0 Lg 


J.D.Est.Obs. 


V Cyc 
203847 
478 9.4 Pt 
Y Aor 
203905 
478 13.4 Pt 
479 13.0 Lg 
494 12.6L¢g 


204104 
456 10.7 BE 
462 10.0L 
471 10.3L 
478 11.2 Kz 
480 10.9L 
487 11.5L 

U Cap 

204215 
438[13.1 Bl 

DEL 

204318 
496[14.0 Lg 

T Aor 

204405 
455 11.2 Ch 
478 13.3 Pt 
498 13.0 Sb 


465 13.6 Dr 
473 13.0Dr 
R 
205923a 
474 9.7Jo 
476 9.7 Ah 


478 9.5 Ah 


x Cyc 200938 
194632 455 7.2Ch 
456 7.6Ch 456 
V Aor 
: 204102 
478 83Kz 
478 84Pt 
500 9.2Wd 487 8&5L¢ 
U Mic W Aor 
202240 
434 10.0 Dr 
438 10.0 Bl 
441 96Dr 
444 91Dr 
450 8.7 Dr 
450 9.2 Bl 
455 89Bl 
456 89Dr 
464 88Dr 
467 88&Dr 
473 8.8Dr 
487 9.1Dr 
RW Cyc 
202539 
480 10.1 An 
3 506 12.8 Gs RR Scr 
RV Ao. 194920 RZ Cyc 
: 193509 434 69Dr 4Sp 204846 : 
435 7.3 Bl 502 82Sp 478 12.0 Pt 
441 7 RT Cap S Inp 
201121 204954 
499 81Cu 434 87Dr 
SX Cyc 435 9.3 Bl 
441 93Dr 
444 94Dr 
450 9.7Dr 
450 9.6 Bl 
RU Scr 455 98 Bl 
195142 465 10.4 Dr 
435 10.9 BI 467 10.3 Dr 
; 436 10.7 Sm 473 10.7 Dr 
3 437 11.3 En X Det 
440 11.6 Ht 205017 
444 11.6 Ht S 478 96 Pt 
444 11.6 En 203816 RR Cap 
= 11.8 BI 460 11.1 Lj 205627 
451 465 11.2Lj 446 140Dr 
473 93Dr 455 466 11.41) 
475 8.7 Dr 466 11.6 Lj 
487 82Dr 470 11.6 L; 
RT Cyc 475 11.6 Lj 
V ScE 478 11.8 Pt 
201320 480 117 Ly 
499 121Cu 489118L) 
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J.D.Est.Obs. 


R Vu. 
205923a 
478 9.0 Pt 
478 9.5Jo 
480 9.0Ch 
486 89 Ah 
498 85Jo 
RS Cap 
210116 
469 84An 
483 7.9 An 
483 8.2Gt 
V Cap 
210124 
435 12.0 Bl 
450 10.4 Bl 
455 10.2 Bl 
465 9.7 Dr 
473 9.3 Dr 
TW Cyc 
210129 
494 10.0Sp 
X Cap 
210221 
435 11.7 Bl 
450 11.6 Bl 
455 11.5 Bl 
RS Aor 
210504 
462 11.1L 
471 112. 
478 11.6 Kz 
478 11.1 Pt 
480 11.4L 
487 11.9L 
Z Cap 
210516 
478 9.0 Pt 
495 98L¢g 
R Eou 
210812 
478 9.6 Pt 


J.D.Est-Obs. 


RR Aor 
210903 
479 9.5 Pt 


211614 
479 12.5 Pt 
T Cap 
211615 
438[ 12.7 BI 
S Mic 


sO 90 90 00 90 00 ¢ 

SANK 


473 10. 
475 10.5 Dr 
Y Cap 
212814 
438] 12.9 Bl 


= 


MOCO 


= 
= 


Ni 


478 10.2 Jo 
479 10.8 Pt 
RU Cyc 
213753 
480 8&2Ch 
479 81Pt 


J.D.Est.Obs. 


RV Cyc 
213973 
461 68L 
471 6.9L 
478 6.3 Pt 
480 68L 
487 68L 
RR 
214024 
478 9.0 Pt 
487 89Lg 
R Gru 
214247 
434 9.9 Dr 
435 10.0 Bl 
436 9.7Sm 
438 9.7 En 
440 99 Ht 
442 10.0 Dr 
444 10.1 Ht 
444 10.0 En 
449 10.9 En 
450 10.3 Bl 
451 11.2 Ht 
455 10.9 Bl 
456 10.9 Dr 
465 11.8 Dr 
473 12.0 Dr 
V Prec 
215605 
478 8.3 Pt 
487 8.5L¢g 
494 96Sp 
502 10.2 Sp 
U Aor 
215717 
478 11.0 Pt 
495 10.9 Lg 
RT Pec 
215934 
478 11.3 Pt 
RY Perc 
220133a 
478 11.4 Pt 
RZ 
220133b 
478 12.1 Pt 


T 
220412 
469 13.7L 
474 14.0L 
482 14.2L 


Y Pec 
220613 
478 12.3 Pt 
496 13.3 Lg 


J.D.Est.Obs. 


RS Perc 
220714 
456 10.7 Bf 
456 12.2 Bf 
478 12.6 Pt 
496 12.8L¢ 
X Aor 
221321 
457 88Bf 


T Gru 
221938 
436 88Sm 
438 9.0 En 


S Gru 

221948 
436 10.3 Sm 
438 11.4En 
440 11.0 Ht 
441 11.3 Dr 
444 11.4Dr 
444 11.4 Ht 
446 11.6 En 
451 12.6 Ht 
465 12.3 Dr 
475 12.3 Dr 
477 12.4 Dr 


S Lac 

222439 
469 13.0L 
474 13.4L 
482 13.5 L 
478 13.1 Pt 
488 11.5 Be 
488 11.3 An 


R Inp 

222867 
438 13.0 Bl 
441 13.5 Dr 
444 13.8 Dr 
446 14.2 Dr 
467 14.0 Dr 


J.D.Est.Obs. 


R Lac 
223841 
469[14.0L 
480 14.3 L 
486 14.5L 
RW PEG 
225914 
456 10.8 Bf 
473 10.3 Kz 
478 10.0 Pt 
478 10.5 Sp 
498 10.5 Sp 


S 


Z AND 
232848 
478 9.7 Pt 


ST Anp 
233335 
455 91Ch 
467 90Ch 
478 8.6Pt 
487 92L¢ 


R Aor 
233815 
440 7.7 Bl 
455 8.0BI 


J.D.Est.Obs. 


Ly 


90 90 90 G0 


457 11.6 Bn 
467 11.3 Bn 
477 11.2 Bn 
487 11.2 Bn 
494 10.8 Bn 
499 10.8 Bn 
507 10.2 Bn 


V Cer 
235209 
469 12.7L 
480 11.0L 
486 10.0L 


R Tuc 
235265 
438 10.4 En 


R Cas 
235350 
470 10.2 Ah 
477 10.0 Ah 


W CET 
235715 
479 9.7 Rj 


SV Anp 

235939 
478 9.3 Pt 
495 90L¢g 


R Aor <4 
233815 
463 8.0An 
495 96Lg 470 8.0L 
478 85 Pt 
47 8 83 K = ae 
212030 
434 8.5 Dr R 
435 8.3 Bl 230110 Z Cas 
436 29S 470 9.4Ah 233956 
441 477 94Ah 487 98L¢g 
441 478 9.5Ah RR Cas oe 
444 478 9.3 Pt 235053 
446 480 9.7Ch 
450 486 98Ah 
450 487 9.6L¢ 
455 499 10.7 Sf 
456 504 10.7 Sf : 
V Cas 
230759 
478 12.5 Pt “ee 
W Pec R Pue 
231425 235150 ss 
487 12.7Lg¢ 441 97Dr 
W Cyc 495 84Kl 444 93Dr 
213244 497 456 83Dr 
460 5.6L 86464 83Dr 
231508 473 7.9Dr 
478 88Pt 487 7.7Dr 
V PHE 
232746 
441 10.6 Dr 
442 10.4En 
444 10.6 Dr a 
465 12.5 Dr pe 
467 12.9 Dr eS 
475 12.7 Dr 
T Crp 
210868 
455 7.5Ch 
463 7.4Ch T Tec 
470 7.0 Ah 223462 
474 438 87 En 
476 7.0 Ah S Crp 440 8.9 Ht 
477 7.2Ah 213678 441 9.3 Dr 
478 6.6Pt 474 99Jo 444 9.3Dr 
478 6.9 Ah 444 9.1Ht = 
480 7.2Ch 446 91En > 
483 7.0 Ah 451 93Ht . 
486 7.1Ah 456 9.6 Dr 
498 6.7 Jo 465 10.5 Dr 
500 5.9 Sb 473 10.8 Dr 
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Star 


J.D. Est.Obs 
005840 RX 


5472.7 11.6 Pt 
5475.8 13.0 Pt 


J.D. Est.Obs. 


5490.6 


VARYING IRREGULAR VARIABLES. 


Star J.D. Est.Obs. 
213843 SS Cyeni— 


5462.2 10.1 Ch 
5462.6 10.0 L 
5463.4 9.8Gt 


5468. 
5469. 
5469. 
5469. 


4 
5 
4 
4 
6 
8 
4 
4 
9 
6 
3 
6 
7 
6 
5473.7 
5474.6 
5475.4 
6 

7 

1 

4 
5476.6 
4 

4 

6 

7 

4 

4 

4 

6 

6 

7 

6 

7 

8 


5477. 
5477. 


5478. 


5478. 
5478. 
5478. 
5478. 


2 Ah 


ro 


SUMMARY OF OBSERVATIONS. 


5478.7[12.2 Pt 
5479.7[12.2 Pt 
5481.7 12.4 Pt 
5483.7 11.4 Pt 
5484.8 11.4 Pt 
060547 SS AurIGAE— 
5460.6[12.4 L 
5461.6[13.3 L 
5469.6[ 13.3 L 
5470.61 13.9 L 
5472.6[14.5 L 
5473.6[14.5 L 
5474.6[ 15.0 L 
5475.8[12.5 Pt 
5476.6[ 14.5 L 
5477.6[ 15.0 L 
5478.6[14.5 L 
5479.6[ 13.9 L 
074922 U GeminoruM— 
5478.6[ 10.9 L 
5479.6[12.4 L 
5480.6] 13.3 L 
5480.6[ 10.0 L 
5482.6[12.4 L 
5483.6[13.7 L 
5484.6[13.7 L 
202946 SZ Cyeni— 
5472.7 9.7 Pt 
5473.7 9.5 Pt 
5475.7 9.9 Pt 
5477.7 94Pt 
5478.7 9.0 Pt 
5479.7 9.0 Pt 
5481.7 9.0 Pt 
5483.7 9.4Pt 
5484.8 9.4Pt 
213843 SS Cyveni— 
5453.5 85 KI 
5457.2 8.3Ch 
5459.5 9.4K1 
5460.4 9.6Lj 
5460.6 9.9L 
5461.3 10.2 Lj 
5461.4 10.5 Gt 
5461.6 10.1 L 
Observer Initial 
Ahnert Ah 
Ancarani An 
Baldwin Bl 
Bappu Bf 
Benini Be 
Brown Bn 
Chandra Ch 


Observer 


Cunningham 
Dartayet 
Ensor 
Gaebler 
Gallanti 
Goodsell 


Observa- 
Vars. tions 

24 93 
22 31 
99 199 
20 22 
13 31 

12 
36 53 


Houghton 


Initial 
Cu 
Dr 
En 
Gb 
Gt 
Gs 
Ht 


J.D. Est.Obs. 


wn 
36 


ye 


WWD 


5494.7 11.7 Pt 
5495.4 11.3 K1 
5495.8 11.6 L¢ 
5496.7 11.7 Pt 
5497.7 11.8 Pt 
5498.6 11.7 Sp 
5498.8 11.6 Pt 
5499.8 11.4 Pt 
5502.6 9.6Sp 
5503.6 9.5 Sp 
Observa- 
Vars. tions 
9 9 
69 406 
51 95 
9 29 
4 4 
26 75 


21.5 Pt 2 
5494.7 11.5 Pt 
5496.7 11.5 Pt 
5497.7 11.5 Pt 5463.5 11! 
5498.8 12.4 Pt 5465.5 11.1 Gt 
5499.8 13.0 Pt 5465.4 11.6 Lj 
5465.4 11.1 Be 548: 
5466.3 1.16 5483 
5480.6[ 14.7 5466.4 11.7 5483 
5481.6 14.7 11.9 5483.7 11.5 
5482.6 14.7 11.7 5484.3 12.0 
5483.6 14.8 11.6 5484.4 118 
5484.6 14.8 11.9 5484.4 11.9 
5485.6[ 13.9 11.8 5484.8 11.5 
5486.6 14.8 11.8 5485.4 11.8 Ly 
5487.6 14.8 11.9 5485.4 12.0 Gt 
5488.6[ 14.5 11.8 5485.8 11.8 Lg 
5489.6[ 13.9 11.9 5485.9 11.6 Pt 
Ha 13.9 11.9 5486.4 10.9 Ah 
5498.8[ 12.4 ied 5486.6 11.3 L 
12.0 5486.7 11.7 Pt 
5485.6[ 10.9 11.8 5486.8 11.8 Lg 
5486.61 13.7 | 5487.3 11.5L 
5487.6[ 13.7 11.8 5487.8 118Lg 
5488.6[ 13.3 12.0 5488.3 11.7 L 
5489.6[ 12.4 11.8 5488.3 12.1 Be 
5490.6 13.9 11.7 5489.3 11.5L 
5485.9[ 11.7 17 5489.4 11.6 Lj 
: 11.6 5489.7 11.7 Pt 
5485.9 9.6 11.8 5490.4 11.6L 
5486.9 9.7 11.7 5490.4 11.6 An 
5489.7 8.9 11.8 5490.4 12.0 Be 
5490.7 9.4 11.9 5490.7 11.7 Pt 
5494.7 9.4 11.9 5494.6 11.8 Sp 
5496.7 9.2 11.8 5494.8 11.0 
5497.7 9.4 11.7 
5498.8 9.6 11.7 
1 11.8 
115 
5480.1 11.8 Ch 11.8 
5480.3 11.1 An 12.0 
5480.3 11.5 Gt 11.7 
5480.4 11.6 Lj 11.7 
5480.5 11.7L 12.0 
5481.4 12.1 Be 11.7 
5481.4 11.8 Kl 11.8 
5481.4 11.8 Ah 
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Observa- Observa- 
Observer Initial Vars. tions Observer Initial Vars. tions 

Johnstone Jn 4 4 Schoenfeld Se 3 8 
Jones Jo 26 44 Smith,F.W. Sf 3 6 
Kohl Kl 6 21 Smith,W.H. Sm 33 33 
Kurtz Kz 44 44 Soberanes Sb 10 10 
Lacchini £ 65 378 Spears Sp 20 38 
Leiner Lj 9 82 Waterfield Wt 1 8 
Logan Lg 58 119 Webb Wd 6 15 
Peltier Pt 183 292 — 
Rajchl Rj 7 46 Totals 30 372 2210 


ports this month and congratulations are due to both of them. 


The acquisition 


of Mr. Rajchl adds another country to our string in the international scheme of 


observers. 


Observers are reminded that T Orionis, S Apodis, RY Sagittarii, and SU 
SS Aurigae, U Gem- 


Tauri require constant watching, for one reason or another. 


inorum and SS Cygni also need careful attention. 


October 10, 1928. 


Leon CAMPBELL, Recording Secretary. 


VARIABLE STARS. 


Maxima of Variable Stars of Short Period. 


[Calculated by members of the classes in Astronomy at Carleton College.] 


Given to the nearest hour in Greenwich civil time; to obtain Eastern Stan- 


dard time subtract 5"; Central Standard time 6", etc. 


Star 


SX Cassiop. 
SY Cassiop. 
RR Ceti 
RW Cassiop. 
V Arietis 
SU Cassiop. 


RW Camelop. 


SX Persei 
SV Persei 
RX Aurige 
SX Aurige 
SY Aurige 
Y Aurige 
RZ Gemin. 
RS Orionis 
T Monoc. 
RT Aurige 
W Genin. 
Gemin. 
RU Camelop. 
RR Gemin. 
V Carine 
T Velorum 


Decl. 


R.A. 
1900 1900 


3 


BS 


= 


& 


Uk 
6 
> 


22 15 
14 44 


= 


rw 


w 


PUN OCH 
N 


Approx. 
Period 


Magni- 
tude 


NINIS 90 G2 00 10 00 00 00 NI. 00 S 00 00 00 00 10 


TT 


90 90 NID. N00 S10 10 10 91010 NINO = 101010 


Greenwich civil times of 
Maxima in 1928 


— 
NRK 


December 
dh dh 
0 17.3 
13 8 18 21 
21 14 

2 
1413 22 8 
18 15 

18 0 29 3 
3 
1419 20 23 
is 22 5 
918 17 12 
913 20 14 
17 2 2415 
61623 
77 Ts 
M ge 1 
2 
11 4 17 20 
10 9 19 16 


h dh 
20 
22 25 6 pee 
7 29 23 Boe 
19 
18 30 3 ad 
6 
21 
11 
13 27° 
23 
31 16 
26 11 
25 13 
28 1 
24 13 
28 23 
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Maxima of Variable Stars of Short Period—Continued. 


Star 


V Velorum 

Z Leonis 

RR Leonis 

SU Draconis 

S Musce 

SW Draconis 

T Crucis 

R Crucis 

S Crucis 

W Virginis 

SS Hydre 

RV Urs. Maj. 

ST Virginis 

V Centauri 

RS Bootis 

R Trian. Austr. 

S Trian. Austr. 

S Norme 

RW Draconis 

RV Scorpii 

X Sagittarii 

Y Ophiuchi 

W Sagittarii 

Y Sagittarii 

U Sazittarii 
Scuti 

RZ Lyre 

RT Scuti 

« Pavonis 

U Aquile 

XZ Cygni 

U Vulpec. 

SU Cygni 

n Aquilze 

S Sagittze 


VY Cygni 
SW Aqguarii 
VZ Cygni 
Y Lacertz 
Cephei 

Z Lacerte 
RR Lacertze 
V Lacertz 
X Lacertz 
SW Cassiop. 
RS Cassiop. 
RY Cassiop. 


R.A. 
1900 


Decl. 
1900 


3 


| 
> 
8 


nN 
So 

N 

ADD 

both 
RED 


12 57 53 
13 20.9 — 2 52 

25.0 —23 08 
13 29.4 +54 31 
14 22.5 — 0 27 

25.4 —56 27 
14 29.3 +32 11 
15 10.8 —66 08 
15 52.2 —63 29 
16 10.6 —57 39 

33.7 +58 03 
16 51.8 —33 27 
17 41.3 —27 48 


26.0 —19 12 
32.6 — 8 27 
39.9 +32 42 
44.1 —10 30 
18 46.6 —67 22 
19 24.0 — 7 15 
30.4 +56 10 
32.2 +20 07 
40.8 +29 01 
47.4 + 0 45 
51.5 +16 22 
19 53.3 +26 17 
20 59.5 +35 14 
47.2 +27 52 
52.3 +30 03 
55.9 —15 37 
20 56.4 +42 12 
21 00.4 +39 34 
10.2 — 0 20 
21 47.7 +42 40 
22 05.2 +50 33 
25.5 +57 54 
36.9 +56 18 
37.5 +55 55 
44.5 +55 48 
22 45.0 +55 54 
23 03.7 +58 11 
32.6 +61 52 
23 47.2 +58 11 


Magni- Approx. Greenwich civil times of 

tude Period Maxima in 1928 

December 
dh dh dh ab 

7.5— 8.2 4 08.9 16 923 1817 27 11 
7.9— 9.6 56 08.7 23 17 
9.1—10.1 0 10.9 22 23 2s 
89— 9.6 0 15.8 23 82 1% 8 2 22 
6.4— 73 9 158 Bu 2 
8.8— 9.6 0 13.7 218 14 4 1920 25 13 
6.8— 7.6 6 17.6 aS 
68— 7.9 5 198 112 13 4 1824 24 19 
6.5— 7.6 4 16.6 $9 AD 
8.7—10.4 17 06.5 1123 29 6 
7.4— 81 8 048 672 2222 3 
92— 99 0 112 253 
10.3—11.4 0 09.9 210 7 BR AY 
64—78 5 119 49 15 8 2020 26 8 
8.9—10.0 0 09.1 420 12 9 19 22 27 11 
6.7— 74 3 09.3 lz 
64— 74 6 078 2 ant 
6.6— 7.6 9 18.1 1 4 1022 2016 3010 
9.6—10.8 0 10.6 S35 HD i 
6.7— 7.4 6 01.5 Ss 
44— 5.0 7 003 610 1310 2010 27 11 
6.1— 6.5 17029 1121 29 0 
43— 5.1 7 143 75 419 29 BSB 
5.4— 62 5 18.6 314 9 9 15 3 2022 
6.5— 7.3 6 179 415 11 9 18 3 2421 
8.7— 9.2 10 08.3 716 18 1 2 8 
9.9—11.2 0 12.3 216 10 7 1723 25 16 
91— 9.7 0 119 7 8 1419 22 5 29 16 
3.8— 52 9 02.2 315 1217 2120 3022 
6.2— 69 7 00.6 73 BGOA6 BF 
8.6— 9.3 0 11.2 Ls Hh Bs 
6.5— 7.6 7 23.5 511 1311 2111 2910 
6.2— 7.0 3 203 1 3 819 1612 24 4 
3.7— 45 7 042 411 1116 1820 26 1 
5.6— 6.4 8 09.2 623 15 8 2317 
9.5—10.5 6 07.7 31 919 146 3 2220 
6.0— 7.0 16 09.3 1115 27 23 
5.5— 6.1 4 10.5 18 
9.6—10.4 0 13.5 1146 7/6 
9.2—10.1 0 10.7 Ba 
8.5— 9.7 14 17.4 423 19 16 
88— 9.5 7 20.6 BKB 
9.9—10.8 0 11.0 53 Bt a2 
8.2— 9.2 4 20.7 221 172215 5 
9.1— 96 4078 21% 623 1515 47 
3.7— 46 5 088 322 1416 20 0 25 9 
8.2— 9.0 10 21.1 617 1714 2811 
85— 9.2 6 10.1 22 98 2 & Bis 
85— 9.5 4 23.6 112 1111 2111 2610 
8.2— 8.6 5 107 520 11 7 14617 27 14 
9.2— 9.7 5 10.6 8 
9.0—11.0 6 07.1 4M 1k 
9.3—11.8 12 03.4 20 43 &.7 


|| 
mum 
47.3 — 6 07 
17 58.6 —29 35 
j 18 15.5 —18 54 
X Vulpec. 
X Cygni 
T Vulpec. 
UY Cygni 
RV Capric. 
TX Cygni 
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Minima of Variable Stars of Short Period. 


[Calculated by members of the classes in Astronomy at Carleton College.] 


Given to the nearest hour in Greenwich civil time; to obtain Eastern Stan- 
dard time subtract 5"; Central Standard time 6", etc. 


Star R.A. Decl. Magni- Approx. Greenwich civil times of 
1900 1900 tude Period Minima in 1928 
December 

h m o dh dh dh a@h anh 
SY Androm. 0 08.0 +43 09 9.5—13.0 34 21.8 22 22 
RT Sculptor. 31.5 —26 13 9.6—10.5 0 12.3 822 2 
U Cephei 0 53.4 +81 20 7.0—9.0 2 118 215 2 
Z Persei 2 33.7 +41 46 94-12 301.4 122 8 1 206 29 
TW Cassiop. 37.6 +65 19 8.2—9.0 1 103 $14 97 15 © 24 
RY Persei 39.0 +47 43 8.0—10.3 6 20.7 719 1413 2110 28 6 
RZ Cassiop. 39.9 +69 13 6.9— 8.1 1 04.7 78 BB 
ST Persei 53.7 +38 47 85—10.5 2 15.6 / 9 0 8 23 7 316 
RX Cassiop. 2 58.8 +67 11 8.6— 9.1 32 07.6 9 10 
Algol 3 01.7 +40 34 23—3.5 2 208 OD 1 
RT Persei 16.7 +46 12 9.5—11.5 0 20.4 41 924 1523 27 20 
» Tauri 55.1 +12 12 33— 42 3 22.9 520 1318 2115 29 13 
RW Tauri 3 57.8 +27 51 7.1—[11 2 18.5 135 8522 245 
RV Persei 4 04.2 +33 59 95—11.0 1 23.4 314 912 1310 21 8 
RW Persei 13.3 +42 04 88—11.0 13 048 713. 8 
SZ Tauri 31.4 +18 20 7.2—7.7 3 03.6 S4BRH itt 2 1 
RS Cephei 4 48.6 +80 06 9.5—12.0 12 10.1 520 18 6 3017 
TT Aurigae 5 02.8 +39 27 78— 87 0 16.0 422 Wil 32 27 1 
RY Aurigae 11.5 +38 13 10.7—11.7 2 17.5 SZ2 Hi 6B 2w 
RZ Aurigae 42.9 +31 40 10.6—13.3 3 00.3 110 710 1311 25 12 
SV Tauri 45.8 +28 05 9.4—11.0 2 04.0 410 1022 1710 23 22 
Z Orionis 50.2 +13 40 9.7—10.7 5 049 517 1022 16 3 21 8 
SV Gemin. 54.6 +24 28 98—[11 4 00.2 410 1210 2010 2811 
RW Gemin. 5 55.4 +23 08 9.5—110 2208 310 1421 2014 2 8 
U Columbe 6 11.2 —33 03 9.2—10.0 2 19.2 113 719 20 6 B®i2 
SX Gemin. 22.0 +20 37 10.8—11.5 1 088 2 J2i BY ae 
RW Monoc. 293 + 854 90108 1 21.7 813 16 4 2319 31 10 
RX Gemin. 43.6 +33 21 8.8— 9.6 12 05.0 717 19 22 
RU Monoc. 6 49.4 — 7 28 98—10.5 0 21.5 214 918 1623 24 3 
R Can. Maj. 7 149 —16 12 58— 64 1 03.3 619 1314 2010 27 6 
RY Gemin. 21.7 +15 52 89—[10 9 07.2 ozs i 2 tS 
Y Camelop. 27.6 +7617 9.5—12 3 07.3 ii 6 2414 
TX Gemin. 30.3 +17 08 10.0—11.9 2 19.2 211 1021 19 6 27 16 
RR Puppis 43.5 —41 08 9.4—10.7 6 10.3 21 2421 
V Puppis 7 55.4 —48 58 41— 48 1 10.9 712 423 2 29 8 
X Carine 8 29.1 —58 53 79— 87 0 13.0 S22 W23 18 @ 3 i 
S Cancri 8 38.2 +19 24 82—10 9 11.6 44316 23 3 
RX Hydre 9 00.8 — 7 52 91—10.5 2 068 623 06 2 28 § 
S Velorum 29.4 —44 46 78—93 5 22.4 230 89 4725 
Y Leonis 9 31.1 +26 41 9.3—11.2 1 16.5 £2 8982 86h Bw 
RR Velorum 10 17.8 —41 36 10.0—10.9 1 20.5 2s 
SS Carine 54.2 —61 23 12.2—12.8 3 07.2 2 2316 36 6 
RW Urs. Maj. 10 35.4 +52 34 10.3—11.4 7 07.9 ef S93 MZ 34 7 
Z Draconis 11 39.8 +72 49 9.9—13.6 1 08.6 > 4 123 Wwe 2513 
RZ Centauri 12 55.6 —64 05 85— 89 1 21.0 222 1010 17 22 25 10 
RS Can. Ven. 13 06.3 +36 28 7.5—12.5 4 19.1 410 9 5 1819 23 14 
SS Centauri 07.2 —63 37 88—10.4 2 11.5 SH 
SX Hydre 13 39.0 —26 23 86—12.7 2 21.5 212 8 7 1921 25 16 
& Libre 14 556 — 807 48—62 2079 120 820 1519 22 19 
U Corone 15 14.1 +32 01 76—87 3 10.9 s 8 120 822 232 
TW Draconis 32.4 +64 14 73— 89 2 19.4 218 11 5 1915 28 1 
SS Libre 15 43.4 —15 14 9.3—11.5 0 184 4 5 1110 1814 2519 


> 
a 
is 
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Minima of Variable Stars oft Short Period—Continued. 


Star 


SW Ophiuchi 
SX Ophiuchi 
R Are 

TT Herculis 
TU Herculis 
U Ophiuchi 
u Herculis 
TX Herculis 
RV Ophiuchi 
SZ Herculis 
TX Scorpii 
UX Herculis 
Z Herculis 
WX Sagittarii 
WY Sagittarii 
SX Draconis 
RS Sagittarii 
V Serpentis 
RZ Scuti 
RZ Draconis 
RX Herculis 
SX Sagittarii 
RR Draconis 
RS Scuti 

B Lyre 

U Scuti 

RX Draconis 
RV Lyre 
RS Vulpec. 
U Sagittz 

Z Vulpec. 
TT Lyre 
UZ Draconis 
SY Cygni 
WW Cygni 
SW Cygni 
VW Cygni 
RW Capric. 
UW Cygni 
V Vulpec. 
W Delphini 
RR Delphini 
Y Cygni 
WZ Cygni 
RR Vulpec. 
RY Aquarii 
UZ Cygni 
RT Lacertz 
RW Lacertze 
VW Pegasi 
Y Piscium 
TW Androm. 


R.A. 
1900 


Decl. 
1900 


h m 
16 11.1 — 6 44 
12.6 — 6 25 
31.1 —56 48 
16 49.9 +-17 00 
17 09.8 +30 50 
11.5 + 1 19 


—17 24 
17 54.9 —23 01 
18 03.0 +58 23 
11.0 —34 08 
11.1 —15 34 
21.1 — 9 15 
21.8 +58 50 

26.0 +12 32 
39.7 —30 36 
40.8 +62 34 
43.7 —10 21 
46.4 +33 15 

18 48.9 —12 44 
19 01.1 +58 35 
12.5 +32 15 
13.4 +22 16 
14.4 +19 26 
17.5 +25 23 
24.3 +41 30 
26.1 +68 44 

19 42.7 +32 28 
20 00.6 +41 18 
03.8 +46 01 
11.4 +34 12 
12.2 —17 59 
19.6 +42 55 
32.3 +26 15 
33.1 +17 56 
38.9 +13 35 
48.1 +34 17 
49.3 +38 27 

20 50.5 +27 32 
21 148 —11 14 
55.2 +43 52 

21 57.4 +43 24 
22 40.6 +49 08 
22 51.7 +32 42 


Magni- Approx. 
tude Period 
dh 

9.2—10.0 2 10.7 
10.5—11.2 2 01.5 
6.8—°7.9 4 10.2 
8.9— 9.3 20 18.1 
95—12 2 06.4 
6.0—6.7 1 16.2 
4, 54 2012 
83— 9.0 2 01.4 
9.—12 3 165 
95—10.3 0 19.6 
7.5— 8.2 0 22.6 
88—10.5 1 13.2 
71— 79 3 238 
9.2—10.8 2 03.1 
9.5—10.6 4 16.0 
9.3—10.5 5 04.1 
59— 63 2 10.0 
9.5—11.1 3 10.9 
7.4— 8.3 15 03.2 
9.5—10.2 0 13.2 
70— 7.6 0 213 
87— 98 2 018 
93—13 2 19.9 
9.3—10.3 0 15.9 
3: 4.1 12 218 
9.1— 9.6 0 22.9 
9.3—10.2 1 21.4 
11. —12.8 3 144 
6.9— 8.0 4 114 
6.5— 9.0 3 09.1 
7.3— 85 2 10.9 
94-116 5 05.8 
90— 98 1 15.1 
10.—12 6 00.2 
9.3—13.4 3 07.6 
9. —11.7 4 13.8 
98—118 8 103 
8.8—10.6 3 09.4 
0.5—13 3108 
8.2— 9.8 37 19.0 
9.4—12.1 4 19.4 
10.5—11.8 4 14.4 
7.1— 79 2 23.9 
9.9—10.8 0 14.0 
9.6—11.0 5 01.2 
8.8—10.4 1 23.2 
8.9—11.6 31 07.3 
9.1—10.5 5 01.7 
10.2—11.2 5 04.4 
10.0—10.6 5 06.4 
9.0—12.0 3 18.4 
5 4029 


Greenwich civil times of 
Minima in 1928 


December 


UP WU UB WH WA We & 


d 


h 


— 


dh 
18 13 


PEMMON 


— 
Now 
UNAM 


aus Ml 
m 4 1313 1918 2523 
1 1320 2016 27 11 
~ 16 1410 21 3 27 20 
13.6 +33 12 lh 
15.4 +42 00 1 11 5 17 9 23 14 
29.8 + 7 19 1 1310 2019 28 4 
36.0 +33 01 2 8 6 
48.6 —34 13 6 £2 BH 2@i 
49.7 +16 57 2s i 2 i 
VM 
16 10 8 1916 24 8 
: 22 14 6 1910 24 14 
1317 2023 28 4 
is Hil & 2 6 
16 29 20 
it 622 19 21 27 14 
10 12 2 
23 18 
10 15 24 10 
12 16 24 11 
15 26 
1618 24 9 
19 13 20 22 28 12 
a9 11 5 2 9 
18 18 | 27 16 
20 11 18 9 25 3 
wy 13 20 11 27 19 
24 1 
9 12 18 10 24 10 
iz 
14 1617 25 21 
17 16 4 24 14 
18 1313 20 8 27 3 
13 1010 17 8 24 6 
4 1 13 16 
13 12 18 26 13 
2 8 2 26 1 
; 19 14 22 29 5 
28. 2 30 7 
16 8 13 26 6 
13 
Bills ay ay 
| 0 11 4 25 17 
19 14 9 S| 24 23 
23 29.3 + 7 22 13 9 0 24 3 
23 58.2 +32 17 20 12 2 20 8 2411 
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METEOR NOTES. 
By CHARLES P. OLIVIER. 


Since the last Meteor Notes were sent for publication we have received the 
finest sets of observations, considering them from every aspect, that have ever 
been submitted in any single month to the headquarters of the American Meteor 
Society. Over 1100 meteors were observed and reported. The two places which 
figure largest are New Zealand and Texas. Could we get equally able and en- 
thusiastic observers in places where we now have none, the Society would forge 
ahead at a rate that would be astonishing. A brief resumé of the reports follows. 

Vincent Anyzeski, at New Haven, Connecticut, observed on three nights, 
plotting all meteors mentioned. E.S.T. was used. 1928 Aug. 13, 9:56 to 12:01, 
clear, 30 meteors; Aug. 15, 9:39 to 12:43, fairly clear, 34 meteors; Aug. 18, 9:10 
to 11:39, fairly clear, 20 meteors. 


C. M. Pegues, at Urbana, Illinois, observed on two nights, plotting all meteors 
mentioned. C.S.T. was used. Aug. 11, 10:22 to 12:32, clear, 26 meteors; Aug. 13. 
11:01 to 13:03, clear, 22 meteors. 


Balfour S. Whitney, Lawton, Oklahoma, observed two nights, plotting all 
recorded. C.S.T. was used. Aug. 10, 10:20 to 13:40, clear, 55 meteors; Aug. 11, 
10:00 to 15:00, clear, 75 meteors. On both nights nearly all were Perseids. 


In the cases of the above three observers they do not mention specifically 
whether the meteors plotted were all that were seen. Members are requested to 
make this point clear, always adding in a note the number of meteors seen each 
hour of their observations but not plotted, if indeed there are any. In this way 
only can hourly rates be obtained. 

In the table will be found the results from New Zealand and Texas. R. A. 
McIntosh at Auckland, New Zealand, sent in also a list of his radiants which 
have been further measured by the writer. Their publication awaits the clearing 
up of a few details. He used N.Z.M.T. Observations on July 27 fell near the 
maximum of the Delta Aquarids. He saw 9 meteors of first magnitude or 
brighter. Had the sky been clear he thinks he would have witnessed a fine shower. 
Another New Zealand observer reported to McIntosh that he had seen a very 
good shower, but the results of this observer do not come to the A.M.S. 

R. A. McIntosh has been observing for about ten years and besides has given 
much study to the technical side of meteoric astronomy. A close examination of 
his records and results has convinced the writer that the work of Mr. McIntosh 
now may be considered as of the highest class and can be accepted by astronomers 
with confidence in its accuracy. 

In Texas extensive series of observations from one, two, or three stations 
simultaneously were carried out by S. Bunch, J. H. Logan, and O. E. Monnig, 
assisted by R. Brown, D. C. Bubar, and B. Sanders. They reported 680 meteors. 
The writer expects to derive a large number of heights of beginnings and of end- 
ings of meteors from their excellent series of observations. A brilliant fireball was 
observed on Aug. 8 by Bunch, Logan, and Monnig. The latter has sent in data 
collected by him which will enable us to calculate its height and orbit, based on 
about a dozen observations from various points. This will form a separate paper 
to appear shortly. 
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We welcome as new members the following: 

H. A. Burns, “Twin Pines,” Spring Valley, New York. 

J. T. Chesley, Perry National Bank, Hamilton, Texas. 

V. Recinski, Rowena, Texas. 

Blakeney Sanders, 2506 Rogers Ave., Fort Worth, Texas. 

R. C. Shinkfield, 57 Canterbury Ave., Trinity Gardens, Adelaide, S. Australia. 
John Siberanes, 243 North 13th Street, San Jose, California. 

B. S. Whitney, Box 48, Beaver, Oklahoma. 


The splendid results of our members for the past summer lead us to expect 
good reports for the Orionids, Leonids, and Geminids during the next two months. 
As always a cordial invitation is extended to persons interested in the subject to 
write for information with a view to joining the A.M.S. 

Observer Station Date Began Ended Meteors’ Sky Time Used 


McIntosh Auckland June 23 2:50 5:00 34 clear N.Z.M.T. 
McIntosh Auckland July 14 2220 3:10 7 poor 


McIntosh Auckland 15 1:20 3235 13 poor 

McIntosh Auckland 16 2:50 4:45 28 clear 

McIntosh Auckland 17 3:05 5:06 30 clear 

McIntosh Auckland 20 2:35 5:15 38 fair 

McIntosh Auckland 27 2:30 4:40 28 poor 

Monnig Ft. Worth June 6 10:00 13 :46 15 clear, moon 
Monnig ‘Ft. Worth 8 11:58 15:48 5 interrupted, moon 
Monnig Ft.Worth July 7 10 :43 13 :05 4 interrupted, moon 
Monnig Dallas 28 12 :38 13 :45 7 clear, moon 
Logan Dallas 28 12 :38 13 :40 12 clear, moon 
Monnig Ft.Worth Aug. 4 9:54 11:54 10 clear, moon 
Monnig ‘Ft. Worth 6 9:52 12:35 13 clear, moon 
Monnig =‘ Ft. Worth 7 10 :36 12:32 24 clear, moon 
Monnig ‘Ft. Worth 8 10:42 12:51 24 clear 

Bunch Ft. Worth 10 12:09 45:32 40 clear 

Logan Dallas 10 10:47 13 :47 62 clear 

Monnig =‘ Ft. Worth 10 11 :36 I:32 37 clear, moon part time 
Brown Ft. Worth 11 11:50 16 :40 12 poor 

Bunch Ft. Worth 11 11 :09 16:40 53 poor 

Bubar Decatur 11 10:55 14:35 76 clear 

Monnig Decatur 11 10:55 16:06 124 clear 

Logan Dallas 11 11:30 14:30 72 clear 

Monnig ‘Ft. Worth 12 10:29 13:31 26 clear 

Bunch Ft. Worth 12 4 clear, casuals 
Logan Ft. Worth 12 10 :00 14:30 48 clear 

Sanders’ Ft. Worth 12 9:35 11:37 14 clear 


Flower Observatory, Upper Darby, Pennsylvania, 1928 October 17. 


COMMUNICATIONS. 


Occultation of Mars, November 29, 1928.— During November the 
only occulation of a star brighter than the fifth magnitude will be the daylight 
occultation of Mars on November the 29th. This will be visible in the New 
England States, New York, and New Jersey at about 8:15 a.m. E.S.T. The 
southern limit line will pass through northeastern Delaware, Pennsylvania to 
north central Michigan and the Canadian border at the 96th meridian. The oc- 
cultation will be visible generally throughout Canada. For the rest of the United 
States is will be an interestingly close conjunction. Mars being —1.2 magnitude. 


Wo. Cretus Doyte. 


Creighton University Observatory, Omaha, Nebraska. 
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Aurora.—The following telegram was received: 
Ogden, Utah, Oct. 18. 
Goodsell Observatory, Northfield, Minnesota. 
Wonderful display of Aurora this morning from one thirty to four thirty. 
Northern sky dark red with numerous bright yellow streamers moving east. 


A. VANDEGRAAFF. 


Note on the Orbit of Uranus.— In my paper under this heading which 
appeared in Poputar Astronomy for June-July, I comment on p. 355, and in the 
corresponding reprint on p. 3, on the extraordinary difference between the devia- 
tions of this planet for the years 1924.7 and 1925.8, according to the Greenwich 
observations as given in Table II. The recorded difference implies a retardation 
of the planet amounting to 3774. When this result was received from the assistant 
in Cambridge it appeared to me incredible, and I wrote back at once asking that 
the matter should be re-examined, to see if some mistake had not been made. The 
reply, which need not be repeated here, apparently confirmed the original state- 
ment, but really, as I later found, indirectly corrected it. On the publication of my 
paper I received early last August a polite letter from the Astronomer Royal read- 
ing as follows: 

Dear Mr. Pickering: 

In your article in Poputar Astronomy, June-July, you have over- 
looked the change of form in which the planetary results are given at 
Greenwich from 1925 onwards. 

Immediately after the title page a specific note is given that the 
differences from tables are given in the form Observed-Computed (O-C) 
instead of Tabular-Observed as in previous years. This change was made 
in order to come into line with the more general usage. 

Yours sincerely, 
F. W. Dyson. 

I accordingly hasten to publish his statement at the first opportunity, and to 
express my regret for the error. The last figures in Table II in the third and 
fifth columns should therefore be + instead of —, and the suggested explanation 
of the unexpected deviation offered a page and a half later be omitted. Those 
readers who will refer to the original article will see that this correction will in 
no way affect the conclusions at which we arrived. Indeed what was then be- 
lieved to be the Greenwich measure for 1925.8, although entered in the table, was 
on account of its evident peculiarity not plotted on the curve, which was ended 
with the year 1924.7. It should further be noted here that an obvious misprint 
occurs in the line following the table, where for the date 1905 we should read 1925. 


H. Pickerina. 
Private Observatory, Mandeville, Jamaica, B. W. I., October 8, 1928. 


Notes on Eclipsing Variables. — Y Cyen1. Thirty-eight observations on 
October 20 during primary eclipse from three hours before to one hour after 
minimum fix the time of the minimum pretty definitely at J.D.2425540.678, and 
give a residual from the curve published in Harvard Bulletin 856 of —0*.021. 
This indicates that the period of the inequality there published should be length- 
ened by about two hundred periods of the light variation, that is, to about 5600 P. 

In Poputar Astronomy, 36, 415, Otto Srtuve cites Y Cygni as a case in 
which an erroneous period was long accepted. Unfortunately the two periods are 
interchanged in his Table II. The longer period is the true one. 
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Comparison of the observation of October 20 with the ephemeris in SAC6 
gives a residual of O—C = +0".266. 


RT Perset.—The period, which shortened up rapidly between 1909 and 1914, 
has remained practically constant since 1915. The elements J.D. 2423119.4592 + 
0.8494008 E represent closely the minima observed over this interval and serve 


well for prediction for the near future. 
P RayMonp S. DuGAN. 


Princeton University Observatory, Princeton, N. J., Oct. 24, 1928. 


Correction. — In Table II of my paper, “Erroneous Periods of Spectro- 
scopic Binaries” (PorpuLar Astronomy, 36, 415, 1928) the values of p, and p: for 
the star Y Cygni should be interchanged. The true period is almost three days, 
as was shown by Dunér and by Shapley. I am indebted to Dr. Shapley for having 
pointed out to me this mistake. 

Dr. A. Pogo has just informed me that he has computed the alternative 
periods pz and p; for the spectroscopic binary Boss 809. He finds that one of the 
short periods, viz. ps, gives a better representation than the published period p,. 
This star may therefore be added to the list. 


O. 
October 16, 1928. STRUVE. 


An Inexpensive Planisphere. — Bulletin No. 2100 of the U. S. Hy- 
drographic Office is a chart of the constellations of the northern hemisphere so 
drawn that the north celestial pole lies at the center of the map. The map, when 
in use, is usually mounted on a small drawing board. By plotting upon this map 
the “hour angle in the horizon” for every 10° of declination for the latitude of 
the observer a trace of the horizon upon the map may be obtained. The hour 
angles may be plotted with reference to any convenient hour circle on the map 
and, of course, both east and west hour angles should appear. The hour angles 
may be calculated from the formula 


cost = tan ¢ tan 6 


when t is the hour angle expressed in arc, ¢ is the latitude of the place at which 
the map is to be used and 4 is the declination: 

A very simple horizon finding device may now be constructed by laying a 
large sheet of transparent celluloid over the map and marking upon it an ink trace 
of the horizon line. The sheet is then carefully trimmed along the ink line after 
which the nearly elliptical sheet of celluloid which is the result of this operation 
is placed on the map so that its edges register exactly with the horizon line. A 
heavy line, in drawing ink, is now ruled entirely across the celluloid sheet directly 
over the central hour circle of the figure. This line represents the observer’s 
meridian. A black dot is placed at the proper position on the meridian to repre- 
sent the observer’s zenith. If the line is ruled on the under side of the sheet it 
will be less subject to wear. Finally, a small nail, or brad, driven through the 
celluloid at the celestial pole of the map forms an axis about which the horizon 
finding device may be rotated. 

When the meridian line of the planisphere is placed over the hour circle cor- 
responding to the time of observation, all constellations that are above the horizon 
will line beneath the transparent celluloid sheet. The positions of the meridian 
for 8:00 p.m. for the first and fifteenth of each month, taken from the star charts 
found in almost any elementary text in astronomy, may be marked along the edge 
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of the circular map. Slightly more accurate results may be obtained if the side- 
real time of observation is computed as directed upon the map. 

This planisphere is very popular with our students here as the constellations 
near the horizon in any quarter of the heavens are readily identified. This is not 
the case with the ordinary star charts. The celluloid used is that sold for re- 
pairing automobile side curtains. The star map may be secured from the U.S. 
Hydrographic Office, Washington, D. C., at a cost of twenty cents. 


: G. B. Bratr. 
University of Nevada, Reno, Nevada. 


The Rotation of Venus.—During the recent eastern elongation of Venus, 
I succeeded to obtain the most interesting results from the observations made 
the 9th of July, 1927. These observations were realized by means of a 130mm 
Zeiss Apochromat, placed at the Astronomical Observatory at the Kamenny 
Ostrov (in Leningrad). 

This day there were to be seen four dark spots. Out of the 16 subsequent 
drawings it was ascertained that the details were altering, making 1° in 4™0. 

Consequently the value of the period of rotation of Venus appears again 
to be near to the earth rotation. 


N. SHANIN. 
U.S.S.R. Leningrad. 30-VIII-1928. HANIN 


Zodical Light Observations. 


October and November are especially favorable months for observing the 
gegenschein. It is moving east through Aries and Taurus at the rate of one 
degree each day. Observation by averted vision is usually recommended. Having 
determined its position for the date, 180° from the sun, the face may be turned 
towards the west from that position, say 30°, and then by moving the eyes along 
the ecliptic towards the gegenschein the luminosity will come into view. The 
writer, however, has had better success by using the following method suggested 
to him by Professor Barnard: Having noted the place of the gegenschein in the 
sky, lower the head, keep the eyes closed for a few moments, then open the eyes 
and look towards the place. But don’t look too intently; otherwise you may look 
through it and miss it. It is an object that needs to be picked up, as it were, 
casually. From 9:00 p.m. to midnight is a good time to observe it. Information is 
particularly desired concerning (a) the shape of the object, (b) an estimate of its 
diameters along the ecliptic and north and south, (c) any zodiacal bands running 
east and west, (d) the relation of the gegenschein to the ecliptic. Is the major 
part of the luminous patch seen north of the ecliptic? Observations made at 
Johannesburg, October, 1910, showed the greater part of the gegenschein south 
of the ecliptic. Reports of observations with diagrams will be welcome. 

During October and November also is the best period for observing the morn- 
ing zodiacal light. Observations should be made at least one half hour before the 
oncoming of dawn. By the courtesy of Commander Richard E. Byrd, U.S.N., 
a series of observations of zodiacal light phenomena will be made by Mr. R. F. 
Shropshire of the Byrd Antartic Expedition. Mr. Shropshire writes: “I shall 
do all in my power to make the observations you requested.” A preliminary re- 
port is expected early next year. 


W. E. GLANVILLE. 
The Rectory, New Market, Maryland. 
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THE ZopIAcaAL LIGHT. 


Photographed by G. Van Biesbroeck at the Yerkes Observatory, 
March 17, 1928. Exposure 20" with 2-inch Ernostar lens, F 1:1.8. 


GENERAL NOTES. 


World’s Largest Telescope for California Institute.— The world’s 
largest telescope, with a concave mirror two hundred inches in diameter, twice 
that of the greatest existing instrument, will be under construction within a few 
months, it was announced here today at the California Institute of Technology. 
The funds will be provided by the International Education Board of New York, 
which administers some of the Rockefeller benefactions. 

Just how long it will be before the new telescope is in operation, it is at 
present impossible to tell, but it will doubtless be several years. The plans for 
the 200-inch telescope have no connection with the project of Professor George W. 
Ritchey for a large telescope at the Grand Canyon, in Arizona. Professor Ritchey 
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has been working in Paris for several years on a method of constructing large 
telescope mirrors in a cellular fashion, but it is not planned to employ his method 
in the 200-inch. 

The exact location of the new telescope also remains to be decided. Perhaps 
it will be placed on Mt. Wilson, 5900 feet altitude, where there would be the 
advantage of proximity to the other observatory facilities. However, it is possible 
that the smoke, dust, and glare of electric lights from Los Angeles in the future, 
with the city’s increased growth, may prove a disadvantage, especially because of 
the comparatively short focus of the instrument. Several other sites are therefore 
being tested in comparison with Mt. Wilson. (Copyright by Science Service.) 

Pasadena, California, October 28, 1928. 


Occultation by Mars. — The star B.D.+26°942 (mag. 9.0) will be 
occulted by Mars on December 31. The data for the western observatories where 
the phenomena will be visible are as follows: 

The position of the star on December 31 will be 5" 41™ 8892, +26° 47’ 1272. 


Immersion Emersion 
Observatory G.M.T. P.A. G.M.T 

h m ° h m ° 
Minneapolis 338 11 9 21 
Flagstaff 10 58 307 11 12 57 
Lick 10 58 296 11 14 63 
Mount Wilson 10 58 294 11 15 66 
Victoria 11 2 317 11 14 44 
Tacubaya 10 58 284 11 15 75 


(Harvard College Observatory Bulletin, 860.) 


A New Observatory South of Stockholm in Sweden. — At a 
meeting on June 20 the Royal Academy of Sciences in Sweden decided to build 
a new astronomical observatory at SaltsjGbaden, just south of Stockholm. A 
donation of one million Swedish crowns has been given for the purpose by the 
former Secretary of State for Foreign Affairs in Sweden, Mr. K. A. Wallenberg, 
and, in addition, as great a sum has been obtained by selling the ground-plot of 
the old observatory of the Academy in the town of Stockholm. The new ob- 
servatory will be situated on a hill, and built according to the “pavilion system.” 
The main instrumental equipment will be: A reflector with a parabolic mirror 
of about 1 metre diameter and 3 metres focal distance, a double refractor with a 
photographic lens of 50cm diameter and 7% metres focal distance, an astrograph 
with a photographic lens of 30cm diameter and 2 metres focal distance, and a 
meridian circle. The Director of the observatory will be Professor Bertil Lind- 
blad.—(The Observatory, September 1928.) 


The Shortt Clocks*.—At Greenwich Observatory, clocks of a new type, 
designed by Mr. W. H. Shortt, have been introduced and the performance of 
these clocks in the past two years has been remarkable. The clock consists of 
two parts called a master and a slave. The master swings in a vacuum (25mm of 
mercury) and has no wheel work. It swings freely without interference except 
for part of a second every 30th second. It is kept swinging by a very small 


*Abstract of a report made at the Heidelberg meeting of the A.G. by Dr. J. 
Jackson of the Greenwich Observatory. 
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weight (about 1-3 gm) which falls on it and gives it a slight push every 30 
seconds. At a certain definite position of the master pendulum the weight slips 
past the point of impulse and in so doing it synchronises the slave clock. The 
slave clock does all the work, counting the number of seconds and letting free the 
impulse weight for the master. 

The principal irregularities of the clock Shortt 3 of this type have been investi- 
gated. The pendulum is made of nickel steel and was expected not to vary with 
temperature. However, it appears that a rise of 1° C. makes the pendulum lose 
about $005 a day or rather less than 2% a year. This is a small amount. The 
principal change has been a gradual slowing down of the pendulum. The daily 
rate of the pendulum is changing about .037 seconds in a hundred days, in other 
words after a year the pendulum loses about .13 seconds a day. This is a rather 
large amount and corresponds to a growth in the length of the pendulum of 
about 1/1000 mm every 120 days. A formula employing these quantities was de- 
rived from the astronomical observations made from March to December 1927 
and it agreed with all the observations to about 0.1 second. When the formula 
was carried backwards it explained the clock error in July exactly, but in October, 
1926, there was an unexplained error of about % second. When the formula was 
used for 1928 it was in error by 0.3 second at the end of April but at the end of 
June it was practically correct. 

Prof. Brown has concluded from a comparison of his tables of the Moon with 
observations that the rotation of the Earth may be irregular to the extent of 1 
second a year, i.e., the Earth might fall behind 1 second in one year as compared 
with the previous year. To test this by means of an actual clock it would be 
necessary to have a clock which would keep time to 1% in two or three years. It 
does not appear that the Shortt clocks as at present constructed will be able to 
show so small an amount as this. The difficulty appears to be in obtaining a 
material of sufficient stability. What is required is a material preferably of small 
temperature co-efficient and stable to one part in 100 millions over a period of 
several years. 


BOOK REVIEW. 


Contributions trom the Mount Wilson Observatory.— New num- 
bers in this series recently received are: 


No. 342. Series and Ionization Potentials of the Elements of the Ion Group, by 
Henry Norris Russel. 

No. 344 and 345. The Arc and Spark Spectra of Titanium, Part I and Part II, 
by Henry Norris Russel. 

No. 346. Systematic Deviations from the Mean Stellar Distribution, by Frederick 
H. Seares and Mary C. Joyner. 

No. 347. Some Structural Features of the Galactic System, by [‘rederick H. 
Seares. 

No. 348. Evidence for the Gravitational Displacements of Lines in the Solar 

Spectrum Predicted by Einstein’s Theory, by Charles E. St. John. 


